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THE NEW YEAR 


Those who are responsible for the service 
value of ‘“‘Nutrition Reviews” feel grateful 
for the many expressions that have indicated 
an appreciative reception of this new publi- 
cation. The critical importance of the sci- 
ence of nutrition in meeting the problems of 
war and peace becomes more evident with 
each turn of events. There is need both for 
continued intensive research and for the 
widest possible application of research find- 
ings. 

It is now evident that “for the duration” 
there will be increasing restrictions placed 
upon the food supply of our civilian popu- 
lation, to enable us to provide a maximum 
output of war materials and, in addition, to 
send huge quantities of food to our armed 
forces and to civilians in expanding areas 
under Allied control in Europe, Africa and 
Asia. Fortunately, the necessary adjust- 
ments can probably be made without seri- 
ous sacrifices in the quality of our own food 
supply, if the planning and leadership of 
government officials is adequate and if there 
is effective cooperation by agricultural, 
processing, distributing, and consumer 
groups. 

The prospect for leadership and coopera- 
tion has been brightened by the appoint- 
ment of a Food Administrator, Mr. Claude 
R. Wickard, and also by the appointment of 
Mr. Herbert H. Lehman, retiring governor 
of New York, as Director of Foreign Relief 
and Rehabilitation. Leadership within the 
food industry is already evident. Physi- 
cians, dietitians, public health officials, 
nutritionists, teachers, and others who work 
in the consumer-guidance areas of the sci- 
ence of nutrition will have increased re- 
sponsibilities and, on the whole, less time to 
devote to their respective normal activities. 

Those who had an opportunity to hear 


Sir John Boyd Orr, Director of the Rowett 
Institute in Aberdeen, Scotland, during his 
visit to America last fall were greatly im- 
pressed by his account of what has been 
accomplished in England, Wales, and Scot- 
land by careful attention to their nutrition 
program. Most striking of their attain- 
ments was the lowering of the infant mor- 
tality rate in 1942 to 20 per cent below the 
prewar level. And that record was ac- 
complished after three vears (1939 to 1941) 
of war turmoil during which the rate had 
steadily risen above the prewar level. 

On the nutrition frontier, in parallel with 
meeting other wartime responsibilities, new 
and useful information becomes available 
steadily and is being applied for the better- 
ment of mankind: 

1. More effective feeding of men in the 
armed forces; 

2. Progress in detecting marginal dietary 
deficiencies that have heretofore 
remained unidentified ; 

3. New guidance for feeding the ‘army 
of production;”’ 

4. A better understanding finally, of 
the human requirement for amino 
acids—basic to solving the world- 
wide problem of a limited protein 
supply ; 

5. A better qualitative and quantitative 
measure of the nutritional require- 
ments of mothers and infants, to 
provide a “healthy beginning;”’ 

6. A new appreciation of the need for 
special dietary planning during 
periods of medication and _ treat- 
ment of disease, with a relatively 
clear view of pellagra, scurvy, and 
rickets, and a glimpse that extends 
even to the possibility of aid in 
treating pneumonia and cancer; 


No. 3 
65 


66 NUTRITION REVIEWS 


7. A clearer picture of the contribution 
that a good food intake can make 
to better human health, as meas- 
ured in such empirical terms as 
tooth development, wound healing, 
blood formation, resistance to in- 
fection, physical endurance, and 
infant mortality; 

8. An expanded and more effective nu- 
trition teaching program for lay 
groups as well as technical groups, 
particularly in our schools of medi- 
cine, public health, home eco- 
nomics, nursing, and dentistry. 

Happily, the scientists and the statesmen 
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have perhaps, more comprehensively than 
ever before, undertaken the task of working 
out a plan to stabilize the world order. A 
cardinal principle in developing and apply- 
ing the Atlantic Charter may well be to 
provide a practical means of freeing the 
world’s population from the fear of want, 
including consideration of a food supply 
that is based upon the physiological need of 
the individual. 

Nutrition leaders have good reason to 
keep alert to their responsibilities and op- 
portunities as they look forward into 1943. 


CHARLES GLEN KING 


NUTRITION AND RESISTANCE TO DISEASE 


Although it has been generally accepted 
that good nutrition is a requisite for a maxi- 
mum degree of resistance to infection, it has 
been difficult to determine precisely what the 
relationship might be. It has been re- 
peatedly suggested, for instance, that vita- 
mins A and C are important in maintaining 
resistance, and the widespread popular 
acceptance of this idea is attested to by the 
tremendous quantities of these two vitamins 
sold each year in the perennial fight against 
the common cold. Such specific vitamin 
therapy as a prophylaxis against lowered 
resistance to infection has as a basis the 
many recent reports on vitamin deficiencies 
in animals and their susceptibility to infec- 
tion, but convincing proof, especially as con- 
cerns human beings, has not been offered. 

Thus in the case of vitamin C, Sigal and 
King (J. Pharmacol. 61, 1 (1937)) and other 
investigators have demonstrated protection 
against the effects of diphtheria toxin af- 
forded to guinea pigs by ample vitamin C 
intake, although the ability of vitamin C to 
assist in resisting diphtherial infection in the 
epidemiologic sense, has not been demon- 
strated. Pemberton and Bessey (Science 
89, 368 (1939)) found a loss of resistance to 
murine typhus in riboflavin deficient rats, 


and Badger and Masanaga (Pub. Health Re- 
ports 65, 1027 (1940)) reported that thiamine 
deficient rats have an increased suscepti- 
bility to rat leprosy. Wooley and Sebrell 
(Pub. Health Reports 57, 149 (1942)) recently 
reported that mice fed less than the mini- 
mum requirements of riboflavin or thiamine 
for normal growth are more susceptible to 
intranasal inoculation with Pneumococcus 
type I than mice receiving amounts of these 
vitamins adequate to support normal 
growth. 

Paired feeding experiments, wherein both 
the control and experimental groups of mice 
received the same amounts of food, clearly 
indicated that the increased susceptibility 
among the riboflavin deficient mice was not 
due. to malnutrition following anorexia. 
Similar paired feeding experiments were 
not conducted in the studies on thiamine 
deficiency. The daily administration of 
riboflavin or thiamine, in amounts five to 
ten times that in the control diet, to the 
mice deficient in these substances at the time 
of inoculation with Pneumococcus type I, 
did not reduce the number of deaths. 

Reports on the relation of nutrition and 
resistance to disease are not confined to the 
effect of vitamin deficiencies. A recent 
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report by Sako (J. Pediatrics 20, 475 (1942)) 
presents investigations on the relation of 
protein, fat, and carbohydrate to “resistance 
to infection.” In this study, young albino 
mice were fed diets varying in their content 
of protein, fat, and carbohydrate but with 
identical vitamin supplements. Growth on 
these diets was subnormal as compared with 
a stock diet and growth on the low protein 
diets particularly, was practically nil. After 
six weeks, the animals were injected with a 
standard multiple lethal dose of pneumococci 
and their survival time noted. Animals fed 
the high protein special diets survived long- 
est; those fed the low protein diets died most 
quickly. No explanation is offered and no 
immunological measurements are reported. 
The time differences are not impressive and 
the author’s use of statistical analysis does 
not strongly support the argument. How- 
ever, the interpretation will certainly be 
made, especially at a time when the protein 
intake of so many peoples has been reduced 
by war, that a high protein diet is essential 
to safeguard against infection. 

Somewhat in contrast with the work so 
far mentioned is the recent report of Feller, 
Roberts, Ralli, and Francis (J. Clin. In- 
vest. 21, 121 (1942)) in a different type of 
investigation on human beings in which 
they failed to demonstrate that vitamins 
A and C had any influence on: (1) the ca- 
pacity of nasal secretions to inactivate 
influenza virus; (2) the titre in serum of 
neutralizing antibodies for influenza virus; 
(3) the activity of lysozyme in nasal secre- 
tions; (4) the titre of complement in blood 
serum; or (5) the phagocytic activity of 
polymorphonuclear neutrophilic leucocytes 
for pneumococci. These studies were per- 
formed on normal human beings with diets 
adequate in calories and all foodstuffs except 
either vitamins A or C. Supplemental B- 
complex was given. Subjects on the diets 
deficient in vitamin A (300 U.S.P. units 
daily) received 100 to 200 mg. of ascorbic 
acid daily, while those on the diet deficient 
in ascorbic acid (5 mg. per day) were given 
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100,000 to 300,000 U.S.P. units of vitamin 
A. In addition to the immunological deter- 
minations, measurements were made of 
vitamin C in the white blood cell-platelet 
layer of blood and of the vitamin A, 
carotene, and vitamin C in plasma. Varia- 
tions in the plasma content of these three 
substances did not alter the immunological 
reactions. Several subjects were main- 
tained on the regimen low in ascorbic acid 
until it had been absent from plasma for 
weeks and was markedly reduced in the 
white blood cell fraction, but again no sig- 
nificant alterations in immunological re- 
sponses were observed. Finally, one subject 
ate the diet low in vitamin A for seventeen 
weeks without showing any change. The 
plasma carotene level in this patient fell 
markedly but the plasma vitamin A content 
was not appreciably lowered. 

It is not possible to conclude, of course, 
that because these five immunological phe- 
nomena were not influenced by changes in 
the blood plasma concentrations of the 
vitamins or by the degrees of deficiency at- 
tained, that vitamins A and C are not 
concerned with maintaining resistance to 
infection. But these purely negative re- 
sponses do emphasize the necessity for 
guarding against too ready acceptance of a 
general conclusion that vitamins A and C 
have a specific function in “resistance to 
infection.” 

The diverse nature of the reported ex- 
periments on nutrition and resistance to 
infection, each designed to show a specific 
relation of a particular dietary factor to 
resistance, argues against anything but a 
general conclusion. The multiplicity of nu- 
tritive factors and pathogenic agencies used 
in the various studies points strongly to the 


belief that a deficiency of any one of several 


nutritive factors may lead to a state of gen- 
erally lowered resistance to disease, without 
any one factor bearing a “‘specific”’ function. 
Many of the above investigators have 
recognized and referred to the nonspecific 
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nature of their findings. Certainly the ex- 
periments do not offer a rational basis for 
“overdose” therapy with any particular 
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dietary factor, but they do justify accepting 
a relationship between nutritional status 
and general resistance to infectious diseases. 


NICOTINIC ACID DEFICIENCY IN DOGS 


In 1938 Elvehjem, Madden, Woolley, and 
Strong (J. Biol. Chem. 123, 137 (1938)) 
‘demonstrated the importance of nicotinic 
acid in the nutrition of the dog through the 
use of a modified Goldberger diet. With the 
subsequent availability of other members of 
the vitamin B-complex, these workers have 
developed a purified ration supplemented 
with synthetic vitamins, as a substitute for 
the Goldberger ration. 

Ina recent paper Schaefer, McKibbin, and 
Elvehjem (J. Biol. Chem. 144, 679 (1942)) 
describe dog experiments with a basal ration 
consisting of sucrose 66 per cent, acid 
washed casein 19 per cent, cottonseed oil 8 
per cent, cod liver oil 3 per cent, and salt 
mixture 4 per cent. In addition, each dog 
received daily allotments, per kilo of body 
weight, of thiamine and riboflavin 100 
micrograms, pyridoxine hydrochloride 60 
micrograms, calcium pantothenate 500 mi- 
crograms, and choline chloride 50 mg. 

When dogs showed significant loss in 
weight and typical early symptoms of 
blacktongue, supplements of nicotinic acid 
or materials to be assayed were fed. 
Growth response and the time necessary 
for deficiency symptoms to reappear after 
administering known amounts of nicotinic 
acid were consistent for each animal. 

By this technic it was possible to use 
each dog for several assays. In one case 18 
assays were completed on one animal. 
Sawtooth response curves, of the stairstep 
type, were obtained on each animal, as 
alternate feedings were made of the basal 
ration alone or the ration plus various nico- 
tinie acid-carrying supplements. Stand- 
ardized weight increases were obtained with 
known amounts of nicotinic acid, after 
which known amounts of foods such as 


wheat, milk, or liver were fed. Comparable 
responses gave a fair indication that the 
amount of foodstuffs fed must have con- 
tained the same amount of nicotinic acid as 
the reference dose. For example, in one 
feeding trial it was estimated that 500 g. of 
wheat contained 27 mg. of nicotinic acid, 
or 5.4 mg. per 100 g. Subsequent micro- 
biological assays, by the method of Snell 
and Strong, yielded 5.5 mg. per 100 g. 
Variable results were obtained when at- 
tempts were made to assay milk by the dog 
method. Microbiological assays of twenty- 
four hour urines indicated that nicotinic acid 
synthesis occurred when milk supplements 
were fed but the nature of the specific nico- 
tinie acid precursor is still uncertain. A 
very interesting point was that there was no 
direct evidence that unrecognized members 
of the B-complex were required by the dog in 
sufficient degree to interfere with the assay 
for nicotinic acid. The use of purified sup- 
plements and a purified ration obviously 
introduced such a risk. 

The Wisconsin workers conclude that the 
nicotinic acid requirement for adult dogs 
ranges from 200 to 225 micrograms per kilo 
of body weight. The requirement of the 
growing dog is from 50 to 75 per cent higher, 
which is to be expected. Reasoning on the 
basis of body weight and the energy re- 
quirement at different body weights, the 
authors postulate that the minimum nico- 
tinic acid requirement of a 70 kilo man 
should be about 10 mg. per day. They also 
confirmed the interesting observation of 
West that sulfapyridine inhibits the curative 
action of nicotinic acid in dogs and that 
fresh liver counteracts this inhibition. 
They advance the hypothesis that sulfa- 
pyridine hinders the formation of cozymase 
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or hampers its utilization after it has been 
formed from the added nicotinic acid, and 
suggest that fresh liver may supply a 


labile protein which has sufficient affinity for 
sulfapyridine to prevent its inhibitory action 
on cozymase-linked reactions. 


THE EFFECT OF BLANCHING UPON VEGETABLE NUTRIENTS 


One of the perennial questions in the 
preparation of foods is: ‘“‘How may they be 
processed with minimum losses of their 
nutrients?”’ Comprehensive research on 
this problem is lacking although excellent 
bits of investigation have been developed 
and reported from time to time. Generally 
speaking such studies have been limited to a 
few vegetables and restricted in scope. 

A noteworthy attempt to arrive at quanti- 
tative data on the effect of blanching certain 
vegetables (all grown in England) has been 
reported by Adam, Horner, and Stanworth 
(J. Soc. Chem. Ind. 61, 96 (1942)). These 
authors studied the effect of blanching in 
boiling water for one, three, and six minutes, 
or in steam for three minutes. The vege- 
tables used were: 3 varieties of fresh peas, 3 
varieties of beans, lima beans, whole carrots, 
sliced carrots, diced carrots, quartered 
parsnips, 2 varieties of potatoes, diced 
Swedes, Brussels sprouts, soaked beans, and 
soaked peas. The chemical composition of 
the raw fresh vegetables was determined and 
figures were obtained for the total solids, 
sugars, ash, protein, and ascorbic acid con- 
tent. After blanching, the effects were ob- 
tained by checking the chemical composi- 
tion of the blanched vegetables against the 
original values. Representative results are 
given in the following summary table. 

The results of these studies can be best 
summed up in the words of the authors. 
“The effects of blanching a representative 
range of English vegetables for one, three, 
and six minutes in water and for three 
minutes in steam have been recorded, the 
factors studied being the retention of the 
chief nutritive substances and the principle 
physical changes. Small units of large 


| Protein | Vitamin C 


\(a)*| (d), (a) (e) | (a) (e) (a) 
Large surface area: | | 
Fresh peas........... 88 | 84) 95 
Stringless beans, | 
sliced 
Carrots, sliced 
Carrots, diced. 
Swedes, diced 


Small surface area: 
Stringless beans, 
whole 
Carrots whole 
Potatoes whole 
Brussels sprouts... 89 


* Columns (a), (c) and (d) refer, respectively, eownter blanch- 
ing treatments of one and six minutes and three minutes blanch- 
ing in steam. 


surface area retain 65 to 81 per cent of their 
sugars, 70 to 83 per cent of their mineral 
substances, 78 to 86 per cent of their pro- 
tein, and 50 to 68 per cent of their vitamin C; 
the larger roots and starchy seeds retain 79 
to 90 per cent of their sugars, 84 to 92 per 
cent of their mineral substances, 92 to 98 
per cent of their protein, and 67 to 78 per 
cent of their vitamin C. Blanching im- 
proves the flavor and texture of some vege- 
tables and has little effect on the color. 
Blanching causes a reduction in weight and 
volume, enables a greater weight of vege- 
tables to be filled into the cans, and insures 
a higher final drained weight of the canned 
vegetables. All desirable effects are pro- 
duced in the first two minutes of blanching. 
Blanching is considered to be necessary, but 
the time should be as short as possible.”’ 
These data seem to be sound and of par- 
ticular interest at this time because of the 
need to process and store the nation’s food 
products with a minimum loss of nutrients. 


Per cent retention of nutrients during blanching 
Vegetable 

93 | 82 82 
84 56 68 
68 66 61 
69 52 89 
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INDUSTRIAL NUTRITION AND THE WAR 


Winning the war depends among other 
things on adequate feeding of the armed 
forces and the civilian population. Our 
armed forces are, on the whole, well fed. 
Their food is purchased, and their menus are 
planned with the advice of experts in nutri- 
tion. A growing, carefully guided research 
program is directed toward solving new and 
remaining problems that must be faced. 
With the vast majority of industrial work- 
ers, however, this is not so. Undoubtedly 
improving the nutrition of our workers (and 
of other individuals) who do not receive 
adequate food would result in improved 
health and greater output of work. 

In an article on industrial nutrition and 
the national emergency, Dr. Borsook (Am. 
J. Pub. Health 32, 523 (1942)) emphasizes 
the contribution that improved nutrition 
can make to our industrial effort, and prop- 
erly mentions that much of this improve- 
ment will remain long after the present crisis 
has passed, with consequent betterment of 
public health. 

There are, however, a number of implica- 
tions in the paper that are open to question; 
the author is perhaps intentionally more 
stimulating than conservative in his style 
of presentation. For example, the ques- 
tion is posed as to whether workers exposed 
to a great deal of noise do not require ‘‘more 
than ordinary amounts of the vitamin B- 
complex,” and the author cites experiments 
in which rats were shown to be more re- 
sistant to high pitched sounds when thiamine 
alone was added to their diets, and further 
improved when thiamine, riboflavin, and 
pyridoxine were added together. It is not 
possible, of course, to conclude with any 
degree of accuracy, that nervous or mental 
reactions produced in the rat by the lack of 
particular vitamins can be ascribed, when 
they appear in an analogous way in man, to 
the same vitamin-lack. Such observations 
are of value however as “indicators” for 
clinical study. Anatomically and fune- 


tionally there is a considerable difference 
between the nervous system of the rat and 
that of man. 

Dr. Borsook calls attention to the 
Stiebeling and Phipard nutritional survey 
report which states that in 1935 and 1936, 
among the group of workers’ families with 
incomes between $1000 and $2000, ‘‘where 
the economic factor is unimportant as a 
determinant of the quantity and quality of 
food provided,” only 25 per cent had “‘good”’ 
diets, 65 per cent “fair” diets, and 5 per 
cent “bad” diets. It is mentioned that the 
criteria chosen by Stiebeling and Phipard 
for a “fair” diet actually provide for a 
definitely unsafe diet. But one should also 
bear in mind that the survey conducted 
by Stiebeling and Phipard did not attempt 
to find out whether the 65 per cent on 
“fair” diets or the 5 per cent on “‘bad” diets 
were in poorer health than those on the 
better diets. That question remains to be 
answered. 

The author comments: ‘‘Among the con- 
sequences of mild but prolonged nutritional 
deficiency disease in adults are, among 
others, the many aches and pains of middle 
and old age, defective vision in dim light, 
dyspepsia, thinning of the bones,...” It 
should always be emphasized, however, that 
these symptoms and signs plus many others 
such as headaches, malaise, abdominal dis- 
comfort, constipation, burning feet, and dry 
roughened skin, which are frequently de- 
scribed in vitamin deficiencies are not 
specific, because they can and do occur in 
many other diseases. Carcinoma of the 
stomach, a not uncommon disease in men 
past the age of 40 years, may cause symp- 
toms at first limited to malaise, poor ap- 
petite, constipation, and vague dyspepsia. 
A person can, and frequently does have 
more than one disease. 

The need for intensive nutrition education 
of factory workers and executives is well 
stated. However, an educational campaign 
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that is not correlated with the introduction 
of more positive measures cannot be ex- 
pected to accomplish the task of providing 
for good nutrition. Dr. Borsook states that, 
in the case of milk, by educational methods 
alone the per capita consumption in this 
country has been increased by only 4 per 
cent (others estimate an increase of 7 per 
cent or more) in the last twenty years. By 
“more positive measures” is meant the 
actual provision of nutritious foodstuffs in 
adequate amounts and in such a manner that 
the working man and woman will receive 
their daily nutrient requirements. There 
are many ways at least to improve eating 
conditions within the plant or the com- 
munity. Dr. Borsook apparently believes 
that in many war industries conditions are 
such that attempts to supply adequate 
meals would mean a serious degree of inter- 
ference with production. He is therefore 
sympathetic with the widespread adminis- 
tration of synthetic vitamins and vitamin 
concentrates to industrial workers. He asks 
also for more, well controlled studies on the 
effects of such administration on the health 
and efficiency of the worker. 

It is believed by most leaders in the field 
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of nutrition that natural foodstuffs must 
form the basis for good nutrition, and Dr. 
Borsook would probably agree with that 
thesis. In the great majority of instances 
it is possible to work out methods for feed- 
ing workmen within the plant, without 
causing serious interference with production; 
in fact production can be expected to im- 
prove. The decision to utilize synthetic 
vitamins and vitamin concentrates should 
be taken, in any instance, only after other 
possibilities have been fully explored and 
found wanting. 

It is nevertheless safe to conclude, as the 
author does, that the diets of a great many 
of our industrial workers are below a stand- 
ard that is believed to be necessary for good 
health and efficiency at work. Improve- 
ment in the nutrition of industrial workers 
is a problem of prime importance to the 
nation at this time, when the maximum 
production of our factories is essential to 
win the war. A sympathetic consideration 
of the problem and cooperation with estab- 
lished, reliable agencies that are actively 
interested in better nutrition probably would 


repay the management of many war in- 
dustries. 


RECONSTITUTED MILK 


Dehydrated milk is an extremely im- 
portant food product in wartime. The 
shipping of milk powder rather than whole or 
evaporated milk is economic of transporta- 
tion and refrigeration facilities. Dried and 
eanned milks have a further advantage 
over whole milk in that they make possible 
the creation of large stock piles which can 
be rapidly made available when and where 
necessary. In peacetime, dehydrated milk 
might be used to ensure an adequate milk 
consumption in sections of the country where 
the local dairy industry is incapable of 
supplying the need for fresh whole milk and 
refrigeration facilities are poor or absent. 


Dehydrated milk could be of immeasurable 
value in the feeding of postwar Europe. 

During the latter part of the first World 
War milk dehydration and reconstitution 
aroused great interest. Reconstituted milk, 
which consists of dried skim milk, butterfat, 
and water mixed to resemble ordinary milk 
by an emulsifying apparatus, was found to 
be an excellent food for adults and babies. 
Today there are several such reconstituted 
milks, and in addition the dehydration of 
whole milk has been perfected so that re- 
constitution can be effected merely by 
shaking up the whole milk powder with the 
proper quantity of water. 
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An approved report of the Subcommittee 
on Reconstituted Milk of the Committee on 
Public Health Relations of the New York 
Academy of Medicine (Bull. N. Y. Acad. 
Med. 18, 488 (1942)) recommends: 

“That the Academy endorse the use of 
reconstituted milk in those areas where 
natural milk of proper hygienic standard is 
not easily obtainable, provided that: 
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1. When sold, reconstituted milk be ade- 
quately labeled to distinguish it from 
other milks; 

. Reconstituted milk conform to the 
chemical and bacteriological standards 
required of fresh milk; and 

. The skim milk used in reconstituted 
milk be dehydrated at a temperature 
of 150°F. or less.” 


THIAMINE IN STONE MILLED FLOUR 


White flour of a hundred years ago was 
probably an excellent source of thiamine. 
To assist in answering this statement with 
objective data Schultz, Atkin, and Frey 
(Cereal Chem. 19, 529 (1942)) were able to 
find two old American flour mills which 
were operated, as closely as possible, ac- 
cording to the methods of similar stone mills 
of a century ago. 

Mill streams from these mills were as- 
sayed for thiamine by the latest sulfite 
cleavage modification of the Schultz, Atkin, 
and Frey fermentation method. The stone 
milled flours were described as “fine 
products” possessing a “‘creamier” color than 
modern patent flour. When baked into 
bread, the baked product was lighter in 
color than whole wheat bread and the 
writers expressed the opinion that no stretch 
of the imagination was required to believe 
that the product would have been graded as 
a “fine white bread” by consumers of a 
century ago. 

The flours (A, B, and C) obtained by the 
stone mill process represented 54 per cent, 
55 per cent, and 62 per cent extraction, re- 
spectively, hence they compare favorably 
with the so-called “low extractions’ ob- 
tained by modern milling methods. The 


results of the assays are summarized in the 
following table: 


Thiamine in stone milled flours 


Fraction 


Sample A | Sample B Sample C 

micrograms 
per sg. 


5.6 
| 9.18 


“micrograms | micrograms 
| per g. per g. 
52 | 467 
| 9.8 
Middlings | 
4.52 


It was concluded that the best white 
flours of a century ago must have contained 
concentrations of thiamine comparable to 
those of the whole grains from which they 


were made. Although the feed by-products 
of a century ago were probably about equal 
in thiamine content to that of the white 
flour, those produced today are far richer 
in thiamine than the original wheat. In a 
footnote, the authors state that further 
work has shown that stone milled flours are 
also proportionately richer in other mem- 
bers of the B-complex, as well as in ash. 
The role of wheat germ as a thiamine carrier 
is minimized, since its contribution is 
scarcely more than 10 per cent. The higher 
content of thiamine in stone milled flours is 
attributed to the presence of a significant. 
proportion of the aleurone layer of the 
wheat. berry. 


THE EVALUATION OF NUTRITION SURVEYS 


Recent advances in the knowledge of nu- 
trition have been accompanied by greatly 


increased interest, and some confusion, in 
the application of this knowledge in the field 
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of public health. More and more reports 
are appearing in both the scientific and 
popular literature on the prevalence of mal- 
nutrition in our population and the various 
economic, geographic, and social subdivisions 
thereof. Unfortunately, the estimates of 
various investigators, working with similar 
population groups, may range from an inci- 
dence of almost 100 per cent to practically 
no malnutrition. The reason for the dis- 
crepancy rests largely in a lack of uni- 
formity in the definition of terms and in 
methods of study. This applies particularly 
to the standards used to represent an ade- 
quate diet and to the food composition tables 
used to estimate the nutritive value of the 
food consumed. Considerable confusion 
arises also from the lack of knowledge 
shown by some investigators regarding the 
reliability of certain procedures and the 
limited interpretations which must be placed 
upon others. 

Malnutrition can be said to exist when an 
individual demonstrates some functional, 
biochemical, or anatomical lesion arising 
from a disturbance in ingestion, assimilation, 
retention, or utilization of any food sub- 
stance. Some workers would broaden this 
definition to include varying stages of de- 
pletion of the body’s reserve stores of 
essential food factors. From the public 
health standpoint it is certainly desirable 
for all of us to have sufficient reserves to 
carry us through periods of deprivation, 
illness, and unusual stress. A gradual de- 
pletion of the body’s stores of essential 
factors, whether it be steadily progressive or 
occurs as the result of sporadic increased 
demands or deprivations, must sooner or 
later give rise to deficiency disease, unless 
death intervenes. It would seem desirable, 
however, in the interest of accuracy and 
greater comparability of results for all 
workers in this field to apply the term mal- 
nutrition only when body abnormalities 
arising from nutritional causes exist. 

Malnutrition is not synonymous with 
deficiency disease. An obese individual is 
as truly malnourished as an undernourished 
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one. A person with gout is malnourished 
as well as a pellagrin, although gout, in the 
present state of our knowledge, cannot be 
said to be a deficiency disease. Kruse 
(Milbank Memorial Fund Quart. 20, 245 
(1942)) would broaden the term ‘deficiency 
disease’ to include “not only a deficiency 
but also any metabolic disturbance of the 
essential in the tissues.” It is doubtful 
whether many investigators would accept 
this rather extreme concept ; the terminology 
“of the essential in the tissues,” does not 
contribute to the clarity of the problem. 

Although dietary inadequacy is the most 
common cause of nutritional deficiency 
disease, there are many others. For ex- 
ample, any bodily condition interfering with 
digestion, transport, or utilization, promoting 
destruction or excessive excretion, or raising 
the requirements of a dietary essential may 
be a cause. 

Dietary studies can furnish no more than 
presumptive evidence on the prevalence of 
malnutrition. Estimates of prevalence 
based upon diet surveys generally give 
much higher figures than any of the more 
direct methods of measuring malnutrition. 
In a nutrition survey of a North Carolina 
community of about 400 population, Milam 
(Am. J. Pub. Health 32, 406, (1942)) found 
the average daily intake of vitamins C, A, 
B,, and riboflavin and of calcium, iron, and 
protein to be subnormal. However, with 
the exception of 6 cases of mild scurvy and 
1 case of acute rickets, no clinical deficiency 
disease was diagnosed in the community. 
The adult males averaged 13.7 g. of hemo- 
globin and the adult females 12.6 g. per 
100 ml. of blood—representing a slight 
anemia. Twelve individuals had histories 
of pellagra. 

In addition to the hemoglobin deter- 
minations, laboratory examinations were 
made of the blood plasma content of vita- 
mins Aand C. The plasma vitamin C level 
varied closely with the dietary intake. 
It is not surprising therefore that Milam 
found 83 per cent of the village population 
to have plasma levels below the 0.6 mg. per 
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cent minimum normal level. It is rather 
impressive, however, that 27 per cent of the 
subjects examined showed no vitamin C at 
all. The plasma vitamin A levels were at 
the bottom of ‘“‘the suggested normal band,” 
checking well with the dietary study. 

Milam’s studies failed to indicate any 
close relationship between the results of the 
dietary survey, the plasma levels of vitamins 
A and C, and “malnutrition.” A satis- 
factory relationship was found between the 
dietary content of iron and the level of the 
blood hemoglobin. The low hemoglobin 
found in these subjects can be accepted as 
definite evidence of malnutrition as it repre- 
sents a biochemical and anatomical lesion 
of the erythrocytes and hematopoietic or- 
gans. Variations in the blood content of 
vitamin A, ascorbic acid, thiamine, ribo- 
flavin, and niacin are difficult to interpret 
and do not necessarily express the inception 
of any pathologic process. For ascorbic 
acid, thiamine, riboflavin, and niacin (co- 
enzyme I and II) the levels of the cellular 
constituents of the blood have been shown 
in some cases to bear a much closer relation- 
ship to the presence or absence of clinical 
deficiency disease. Generally, however, the 
cell content of these vitamins remains within 
normal limits until a period where the clini- 
cal signs and symptoms of deficiency are 
relatively severe. Estimates of the cell 
content are therefore of limited value as 
diagnostic aids for early deficiency states. 
A similar situation exists in relation to 
plasma protein determinations. 

As biochemical and functional abnor- 
malities must precede the development of 
anatomical lesions in nutritional deficiency 
states, studies of such manifestations should 
be encouraged and included, wherever pos- 
sible, in surveys on malnutrition. To date, 
biochemical lesions have been demonstrated 
in thiamine, vitamin A, iron, and vitamin D 
or calcium deficiency. In acute severe 
thiamine deficiency (polyneuritis, beriberi, 
Wernicke’s encephalopathy) there is an im- 
pairment of pyruvic acid metabolism which 
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can be demonstrated in blood specimens 
taken under basal conditions or following 
glucose ingestion. Most of the work indi- 
cates that this test is positive only when the 
deficiency is acute and fairly severe. How- 
ever sufficient studies have not been made in 
early thiamine deficiency to determine the 
true value of blood pyruvic acid estimations 
in this condition. 

Vitamin A is an essential chemical com- 
ponent of visual purple. In its lack, night 
vision and dark adaptation are impaired. 
Vitamin A, however, is not the only cause of 
“night blindness,” probably not even the 
most frequent cause. The accurate meas- 
urement of dark adaptation is also a difficult 
task and one in which the human factor, 
both patient and technician, must be 
controlled. 

In the acute stage of vitamin D and/or 
calcium deficiency there is an elevation in 
serum phosphatase. With a few excep- 
tions, this appears to be a satisfactory 
measure for the detection of early acute 
rickets but its use might well be restricted 
in surveys to the population group under 2 
years of age. One should also keep in mind 
the fact that vitamin C deficiency (in con- 
trast to D) causes a lowering of serum phos- 
phatase. Functional changes constitute the 
“symptoms” of a disease as opposed to 
“signs” which represent the anatomical and 
biochemical changes. The earliest symp- 
toms of malnutrition are often vague and 
most certainly are not diagnostic of any 
particular deficiency disease or, for that 
matter, of malnutrition itself. The list in- 
cluded such conditions as anorexia, easy or 
excessive fatigue, constipation, insomnia, ir- 
ritability, neurasthenia, eye strain, photo- 
phobia, sore tongue, and paresthesias. They 
should be looked for and listed in any nutri- 
tion survey, but the investigator must 
constantly be aware that these “symptoms” 
are not specific for malnutrition. 

During the past few years considerable 
work has been done in attempting to define 
the earliest signs and symptoms of mal- 
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nutrition and reliable laboratory procedures. 
The report of the conference on methods and 
procedures of the International Health 
Division of the Rockefeller Foundation 
(Pub. Health Reports 57, 189 (1942)) repre- 
sents a culmination of these efforts. The 
report cannot be too strongly recommended 
to all investigators of the prevalence of 
malnutrition. Certainly all reports in this 
field should be accompanied by detailed 
accounts of the procedures and methods used 
and of all signs and symptoms recorded, 
unless the investigator follows a standard 
technic such as recommended in the article 
mentioned, and then attention should be 
called to this fact. 

The specificity of so many of the earliest 
signs and symptoms is in so much doubt 
that no nutritional survey should be con- 
sidered complete unless reports are included 
on the effects of therapeutic trials of the 
various food factors. 

As there is nothing in Dr. Milam’s report 
to indicate that he attempted a study of all 
the possible manifestations of early or mild 
malnutrition, we cannot draw any conclu- 
sions concerning the actual prevalence of 
malnutrition from his statement that only 6 
cases of mild scurvy and one case of acute 
rickets were diagnosed. We can agree that 
his laboratory and diet surveys revealed 
definite deficiencies in the dietary when 
compared with what are considered to be 
acceptable dietary standards, but the rela- 
tion of such dietary deficiencies to impaired 
mental or physical health of a mild degree 
remains to be proved. 

In a similar but less complete and less 
valuable survey of 1265 employed workmen, 
Schnedorf, Weber, and Clendening (Am. J. 
Digest. Dis. 9, 188 (1942)) found no mal- 
nutrition except for one case of old rickets. 
Of these 1265 men, dietary histories were 
taken on 300 and blood plasma vitamin C 
determinations were made on 78. Again the 
plasma vitamin C levels ran as might have 
been expected from the dietary histories. 
Sixty-four per cent of the men had plasma 
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values below 0.5 mg. per cent. Because of 
this fact plus the absence of recognized 
signs of scurvy, the authors submit the argu- 
ment that the daily requirement of vitamin 
C must be considerably below the 60 to 80 
mg. advocated. 

Although this may prove to be true, the 
fallacies in the interpretation of these data 
are too obvious to bear recitation. One 
must wonder, however, what clinical pro- 
cedures they used in their search for the 
signs and symptoms of mild nutritional 
deficiency. 

One wishes that these authors, having the 
unusual opportunity to work with such a 
large number of presumably healthy men, 
could have set to work diligently, following 
the procedures and technics recommended 
by the Conference on Methods and Pro- 
cedures of the International Health Division 
of the Rockefeller Foundation and could 
have followed this up with observations on 
the effects of therapy. Actually, as the 
study was conducted and is reported, it is 
not possible to attempt even to evaluate the 
adequacy of the dietary histories or the 
physical examination. Apparently no lab- 
oratory procedures other than plasma vita- 
min C determinations were performed; not 
even a blood hemoglobin is recorded. 

A few statements occur in the report which 
one may question because no experimental 
evidence is presented to support them. For 
example, they state that “in no instance was 
the digestive disturbance sufficient to result 
in B deficiency from defective absorption.”’ 
How they arrived at this decision is not 
clear. No gastric analyses, gastroscopic 
examinations, gastrointestinal x-ray series, or 
stool examinations were performed. Appar- 
ently no studies on the absorption of vitamin 
B in any form were made. The nature and 
number of gastrointestinal disturbances 
which might effect thiamine absorption still 
await complete definition. 

They state that none of the gastrointes- 
tinal symptoms noted could be “conclusively 
attributed to vitamin B, deficiency.” Since 


76 NUTRITION 


the diets were not analyzed or assayed for 
vitamin B, content, no determinations were 
made of blood or urine content, and no 
therapeutic trials were attempted, it is, to be 
sure, difficult to see why the gastrointestinal 
symptoms observed should be attributed to 
vitamin B, deficiency. 

It seems reasonable to maintain that, al- 
though dietary studies do not directly meas- 
ure the incidence of malnutrition, they 
furnish the best means now available to 
uncover likely areas of malnutrition before 
severe degrees of deficiency develop. They 
are therefore a most valuable public health 
tool. An inadequate diet stands in need of 
correction regardless of what evidence of 
deficiency disease the physician or bio- 
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chemist is or is not able to uncover. Our 
ability to recognize the earliest stages of the 
deficiency diseases is still markedly under- 
developed. In any event, it is hardly sound 
medical practice to wait until a person has 
developed a disease before attempting to 
correct the causative fault in the en- 
vironment. 

It is hoped that a reasonable amount of 
uniformity in methods and procedures will 
be rapidly adopted by public health work- 
ers in nutrition, particularly in relation to 
the definition of malnutrition. Well con- 
trolled nutritional therapeutic studies on 
relatively large population groups will be 
most valuable. 


DEHYDRATED MEAT 


If an industry is to be of greatest service 
to the nation in wartime, it must be ready, 
almost at a moment’s notice, to solve un- 
usual scientific and practical problems. 
This can be done only if that industry has 
developed, in previous years, a competent 
research and_ technical staff. Stateler 
(Food Industries 14, 47 (1942)) describes the 
preparation of high quality dehydrated 
meat, and the expansion from a small ex- 
perimental pilot plant to a continuous 
industrial operating basis. 

Specifications of the Agricultural Market- 
ing Service require that only refrigerated 
high quality carcass beef be used. Bones, 
tendons, heavy blood vessels, and fat, in 
excess of 10 per cent, must be removed. 
Processing consists essentially of cutting 
the meat into cubes, precooking to inac- 
tivate enzymes, coagulating the heat-labile 
meat juices, and reducing the water content 
to about 50 per cent. The hashed, partially 
cooked material is dried in a_ horizontal 
rotary drum drier which is constructed in 
such a manner that in two hours the meat 
has become a granular free-flowing product 
containing not more than 10 per cent mois- 


ture. Each drying unit will produce about 
1000 pounds of dehydrated beef per hour. 
Not more than five hours are required from 
the time the fresh boneless beef is cut until 
the dehydrated product is packaged. The 
equipment and technical control are de- 
scribed in some detail. 

The dehydrated product is compressed 
(under 2000 pounds pressure) into air-tight 
containers which are vacuum-sealed. This 
method of shipment requires about one- 
tenth the shipping space required for carcass 
meat and about one-third the space required 
for boneless meat. The dehydrated 
product, which requires no refrigeration, 
contains about 55 per cent protein, 30 per 
cent fat, and 10 per cent moisture. Salt 
may be added to 3.5 per cent. Exclusion of 
light and air tends to stabilize the fat and 
preliminary tests indicate that the dehy- 
drated product will remain wholesome for 
several months. 

The production of dehydrated pork pre- 
sents additional problems owing to the fact 
that the fat content is much higher and the 
physical structure of the meat will not per- 
mit resorption of water and meat juices, 
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as with beef. Special procedures are re- 
quired to remove excess fat from pork, fol- 
lowing the precooking period, which is three 
to four times longer than that required for 
beef. The liquor, after fat removal, is con- 
centrated to a thick gravy and this, with 
some fat, is added to the partially dehy- 
drated pork and the mixture is dehydrated. 
By this means it is possible to obtain a 
finished dehydrated product containing 50 
per cent protein, 40 per cent fat, and 10 per 
cent moisture. As a result of the special 
treatments described, production per unit 
per hour is only 500 to 750 pounds. 

Pork fat is less stable than beef fat and 
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the per cent of fat in dehydrated pork is 
much higher than that of dehydrated beef. 
As a result, experiments are in progress to 
stabilize pork fat by the addition of anti- 
oxidants. Present indications lead to the 
conclusion that there will be a greater de- 
mand for dehydrated pork than for de- 
hydrated beef. 

Relatively little is known about the effects 
of dehydration on the nutritive value of 
meats, though undoubtedly these will vary 
with the different types of dehydration used. 
Many nutrition workers are now busy 
studying the nutritive values of dehydrated 
meats, as well as other dehydrated products. 


THE INCIDENCE OF DENTAL CARIES 


While the immediate causes of dental 
caries are not yet known, it is generally 
agreed that diet is one of the most important 
environmental factors in the health of the 
teeth and gums. Most hospital records 
contain little mention of conditions of the 
teeth, yet the incidence of dental caries is an 
important item in the evaluation of the 
nutritional status of any group of people. 
The great incidence of dental caries among 
“civilized” nations is a cause for concern 
about the adequacy of our diets. Dental 
defects were the largest single cause for 
rejection of selective service registrants be- 
tween the ages of 21 and 36 years, according 
to a report by Rowntree, McGill, and Folk 
(J. Am. Med. Assn. 118, 1223 (1942)). 
Their conclusions are founded on a survey 
of the causes for rejection of 19,923 men 
examined for their physical fitness for 
military service. This sample was drawn 
from the records of each state, the number 
taken being in proportion to the total regis- 
tration, and it is believed that the survey 
presents a true cross section of all the men 
examined prior to May 31, 1941. If that is 
so, about 50 per cent of the registrants who 
have been examined were considered un- 
qualified for general military service because 


of physical, mental, or educational defects. 
In other words, of 2,000,000 men examined, 
1,000,000 were rejected; 100,000 were re- 
jected because of lack of educational quali- 
fications, and 900,000 because of lack of 
physical and mental qualifications. Ap- 
proximately one-half of the 900,000 men 
rejected for physical and mental reasons 
were qualified for limited military service. 
The interesting point is made that dental 
deficiencies accounted for an _ estimated 
188,000 men or 20.9 per cent of the 900,000 
registrants who were not qualified for general 
military service. A revision in the regula- 
tions concerning physical qualifications later 
permitted many of these men to be taken 
into the armed services. No other single 
condition approaches this figure. 

Dental caries is an ancient disease. 
Rabkin (J. Dental Research 21, 211 (1942)) 
mentions that it existed among prehistoric 
Indians of northern Alabama and among 
other ancient people. In a recent survey 
of dental caries among children, East and 
Pohlen (J. Dental Research 21, 125 (1942)) 
have listed the number of decayed, missing, 
or filled (DMF) permanent teeth in 1005 
girls and 1040 boys between the ages of 5 
and 17 years. They found an astonishing 
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regularity of increase of so-called DMF 
teeth from year to year, the increase amount- 
ing to about one new decayed, missing, or 
filled permanent tooth for each child yearly. 
In harmony with the observation of others 
they found that the first permanent molars 
are the teeth most often affected by caries. 
At the age of 12 years 87 per cent of the girls 
and 85 per cent of the boys had four or more 
decayed, missing, or filled teeth. Chapin 
and Mills (J. Dental Research 21, 55 (1942)) 
have made a survey of the teeth of school 
children in the Panama Canal Zone. It 
will be recalled that in a survey conducted 
by the U. S. Public Health Service in 26 
states, reported in 1936, a study was made 
of defective teeth among school children 
from 6 to 14 years of age. Some indications 
of geographic variation in the incidence of 
dental caries were found. In Cincinnati, 
for example, boys aged 12 to 14 years had on 
the average 8.2 defective teeth, and in Nor- 
wood, Ohio the rate was 5.4 defective teeth 
for each child. In northern states the 
average was about 5.9, whereas in the gulf 
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states it was about 2.7 teeth for each child 
of this age group. In the Panama Canal 
Zone, Chapin and Mills found in boys aged 
12 to 14 years 5.19 to 7.45 carious, filled, or 
missing teeth, the differences depending on 
whether the boys were American-born or 
native Panamanian boys. Similar results 
were observed with the girls. They have 
concluded that the greater incidence of 
caries in the Canal Zone is significant, and 
they believe that the composition of the 
drinking water is an important factor. 

These newer observations emphasize once 
again the prevalence of tooth decay among 
presumably healthy young persons. The 
problem of dental caries presents a definite 
challenge to nutritional investigators. 
There is a need not only for a critical analy- 
sis of reported facts in the scientific literature 
pertaining to dental caries, but also there is 
a need for the collection of more data on the 
incidence of dental caries and more experi- 
mental observations on the relation of nutri- 
tion to the prevention and treatment of this 
most prevalent disease. 


VITAMIN A AND LIVER DISEASE 


The liver is the principal storehouse for 
vitamin A. It is not surprising, therefore, 
that abnormalities of vitamin A metabolism 
occur whenever the liver is damaged. For 
instance, patients with cirrhosis of the liver, 
and animals in which cirrhotic changes have 
been induced, almost invariably have low 
levels of vitamin A and carotene in their 
blood. These low concentrations indicate a 
vitamin A deficiency, but why and how it 
develops has not been entirely clear. Fur- 
thermore, many patients with hepatic dam- 
age suffer from night blindness. This is 
easy to understand, although occasional pa- 
tients will have better light perception than 
would be anticipated from the degree of vita- 
min A depletion. These problems and dis- 
crepancies have recently attracted consider- 
able experimental interest, and at least 
partial answers have been provided. 


Many different explanations have been 
given for the fact that the vitamin A content 
of plasma is diminished (often to zero) in 
both patients and animals with cirrhosis or 
extensive hepatic damage. It has been 
demonstrated, for instance, that the ab- 
sorption of the fat soluble vitamins from the 
intestinal tract is often markedly impaired. 
Some authors have suggested that depletion 
of vitamin A is acclerated because the 
damaged liver tissue utilizes it at a rapid 
rate. It has occasionally been noted that 
blood carotene is not lowered as much as is 
blood vitamin A. Haig and Patek (/. Clin. 
Invest. 21, 309 (1942)) confirmed this ob- 
servation and suggested that in patients with 
advanced cirrhosis there is impairment in 
the conversion of carotene to vitamin A. 
Popper, Steigmann, and Dyniewicz (Proc. 
Soc. Exp. Biol. Med. 60, 266 (1942)) add still 
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another explanation. These authors noted 
that while the vitamin A content of cirrhotic 
livers is low, it is often normal in the livers 
of acute clinical and experimental hepatitis. 
Even so, plasma vitamin A under these cir- 
cumstances is usually low. This suggests 
that the vitamin is not released to the cir- 
culation at a normal rate. Popper and his 
associates used the technic of fluorescence 
microscopy to study the distribution of vita- 
min A in the liver. They produced hepatic 
damage in rats with carbon tetrachloride and 
noted that vitamin A tended to accumulate 
promptly in areas of fatty degeneration. 
Two mechanisms could produce this localiza- 
tion, a diffusion of vitamin A from normal to 
damaged areas, or a utilization of the vitamin 
by normal cells but not by the injured tissue. 
When vitamin A was administered to rats 
with carbon tetrachloride hepatitis, however, 
the vitamin appeared first in areas of fatty 
degeneration and secondly in normal cells. 
It appears, therefore, that vitamin A is 
taken up faster and released more slowly by 
damaged than by normal hepatic tissue. This 
observation accomplishes two things. It 
adds another explanation for the fact that the 
vitamin A concentration of plasma usually 
falls promptly when the liver is damaged. 
It also suggests, as Popper and Steigmann 
point out (Proc. Central Soc. Clin. Res. 15, 
48 (1942)), that when vitamin A is given to 
patients with disease of the liver, the dose 
must be large enough so that some is left 
over for normal hepatic cells after injured 
areas have been saturated. Some indication 
of the large doses necessary may be gathered 
from the experience of Abels, Rekers, Bink- 
ley, Pack, and Rhoads (Ann. Int. Med. 16, 
221 (1942)). To 8 patients with carcinoma 
of the gastrointestinal tract and impaired 
hepatic function, they gave 50,000 to 150- 
000 U.S.P. units of vitamin A daily for seven 
to twenty days. In spite of the fact that 
administration was made parenterally to 7 
of the 8 patients, the plasma vitamin A level 
was raised in only two instances. 

The second problem to be discussed here 
relates to the occurrence of night blindness 
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among patients with cirrhosis or other dis- 
ease of the liver. It should be recalled that 
the ability of the retina to adapt itself to the 
dark is dependent upon an adequate supply 
of vitamin A. Vitamin A apparently func- 
tions to bring about a regeneration of visual 
purple. In experimental vitamin A de- 
ficiency, an elevation in the threshold of light 
perception occurs, but the rate of dark adap- 
tation is not altered. Many individuals with 
impaired hepatic function show evidences 
of both vitamin A deficiency and night blind- 
ness. However, some patients have better 
dark adaptation than one would expect if 
the level of vitamin A in plasma is used as an 
index of depletion, while others have poor 
dark adaptation with only moderately 
low blood levels of the vitamin. Haig 
and Patek (J. Clin. Invest. 21, 377 (1942)) 
have studied this apparent discrepancy 
extensively. They observed that occasional 
patients with hepatic cirrhosis have no 
elevation in the visual threshold of light 
perception, while most patients take longer 
to adapt to a given visual stimulus. They 
believe, therefore, that the rate of dark adap- 
tation is impaired in patients with liver 
insufficiency and suggest that the liver func- 
tions independently of vitamin A in supply- 
ing to the retina some substance which 
contributes to the visual mechanism. When 
injury to the liver is sufficiently extensive to 
interfere with the production of this hypo- 
thetical substance, the time for dark adapta- 
tion is increased. Patients with cirrhosis 
of the liver and only moderately low levels 
of plasma vitamin A, therefore, may accom- 
modate poorly in the dark because their rate 
of adaptation is lengthened—their retinas 
utilize vitamin A in a faulty manner. On 
the other hand, to explain how patients with 
liver damage can have a low plasma level 
of vitamin A with a normal dark adaptation 
time, Haig and Patek suggest that in these 
patients the depletion of vitamin A is not 
sufficiently great nor prolonged to exhaust 
the retina’s supply, and the utilization of the 
vitamin by the retina is normal. The 
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evidence in support of these explanations is 
not conclusive, but the ideas are stimulating. 
They not only provide a rational explanation 
for the discrepancies between plasma vitamin 
A levels and the occurrence of night blind- 
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ness in patients with hepatic cirrhosis, but 
also suggest that the liver participates in 
visual function by supplying some substance 
which makes it possible for the retina to 
utilize vitamin A. 


OXIDATIVE DESTRUCTION OF VITAMIN D 


That manufacturers of foods and live- 
stock feeds may have to pay greater attention 
to the stability of vitamin D in their products, 
is the conclusion of Fritz, Halpin, Hooper, 
and Kramke (J. Ind. Eng. Chem. 34, 979 
(1942)). Oxidation is shown to be the primary 
cause of this destruction and increases in 
temperature tend to hasten oxidative in- 
activation. While these investigators are 
interested primarily in poultry feeds, the 
results may be applicable to certain types of 
foods which have been supplemented with 
vitamin D for human beings. 

It is the custom of many manufacturers to 
make a premix of the vitamin concentrate with 
a single feed ingredient or carrier and then 
incorporate the premixed material with the 
other feed ingredients in order to insure com- 
plete and uniform distribution of the vitamin 
throughout the finished product. The selec- 
tion of the carrier seems to have a marked 
influence on the subsequent stability of the 
vitamin. 

The technic used in determining the 
vitamin potency of the various experimental 
mixtures was the prophylactic method recom- 
mended by the Association of Official Agri- 
cultural Chemists, using the chick as the 
experimental animal. By this method, the 
results are said to be reproducible within 
+10 per cent. Some assays were conducted 
by the U.S.P. rat curative technic. 

Various types of carriers included in the 
study comprised such materials as kaolin, 
calcium carbonate, mineral mixtures, inor- 
ganic salts, crystalline sugars, dried whey, 
dried skim milk, soybean meal, ground raw 
soybeans, ground yellow corn, and wheat 
middlings. When a high potency fish liver 


concentrate was added as the source of vita- 
min D, complete destruction of the vitamin 
was found to occur with some carriers within 
a period of one month. Others showed com- 
plete destruction intwo or three months and 
only a few showed even fair stability by the 
sixth month. 

Cereal carriers tended to protect the vita- 
min while mineral mixtures and sugars were 
destructive. Destruction was most rapid 
when the oil was mixed with adsorptive 
materials. When the concentrate was added 
to a mixture of dried milk whey (50 per cent), 
and soy bean meal (50 per cent), more than 
70 per cent of the vitamin was destroyed 
during three months of storage at room tem- 
perature. In all instances destruction seemed 
to be related to the surface area of the mate- 
rial on which the vitamin concentrate was 
adsorbed. 

When efforts were made to reduce oppor- 
tunity for oxidation by the use of inert gases, 
the destruction of the vitamin decreased. 
Some destruction occurred, however, due to 
inability to remove air completely. Protec- 
tive cereal carriers were mixed with destruc- 
tive mineral carriers with variable results. 
Rancidity of fat. seemed to enhance the 
destructive effect. Mixtures which showed 
marked instability at ordinary temperatures 
were usually stable at O°C. No effect of 
diffused light could be noted. Mineral 
mixtures were affected less by soybeans 
carriers than when ground corn was used as 
the carrier. The authors point out that 
the use of inert gases and low temperatures, 
as protection from vitamin destruction, while 
feasible for many types of foods for human 
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beings, is not practical for animal and 
poultry feeds. 

Attempts at stabilization are described. 
Coating agents, such as calcium stearate and 
hydrogenated fats, were effective in pre- 
venting destruction. Antioxidants such as 
hydroquinone and oat flour possessed partial 
protective action, although destruction was 
still appreciable. All forms of vitamin D 
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(activated ergosterol, activated 7-dehydro- 
cholesterol and that from natural sources) 
seemed to be susceptible to oxidative de- 
struction. 

Many of the above conclusions are at 
variance with the general conception regard- 
ing vitamin D stability in foods for human 
beings. Further experimental work is 
needed to confirm the findings described. 


NUTRITION IN PREGNANCY 


No period in the growth and development 
of the child has been more neglected than the 
prenatal period. The groups most inter- 
ested in maternal and child health have been 
slow to accept accumulating evidence that 
improvements in nutrition during preg- 
nancy would result in increased maternal 
health and a lowered maternal mortality, 
as well as in marked benefits to child health 
and development. One reason for this has 
been the lack of prenatal nutrition studies 
in which the mother’s diet during this im- 
portant period has been investigated in 
relation to her course during pregnancy, 
labor, delivery, and her health in the post- 
partum period, and to the condition of the 
infant at birth and within the early months 
and years of life. 

In July 1935 the Peoples League of Health 
in Great Britain appointed a special commit- 
tee to consider the relation of the diet of 
expectant and nursing mothers to maternal 
and infant mortality and morbidity. A 
preliminary report (Lancet II, 10 (1942)) of 
the work of this committee has recently been 
made available. A comprehensive survey 
was made on a total of 5022 women, through 
the cooperation of 10 London hospitals. 
The report indicates that definite benefits 
to both mother and newborn child may re- 
sult from supplementation of the ordinary 
(nutritionally inadequate) diet with vitamins 
and minerals. 

The first part of this study consisted of a 
dietary survey by the questionnaire method. 


The impression obtained from this survey 
was that the women were better nourished 
than had been expected from previous sur- 
veys of the general population. It was 
evident that many of the women had fol- 
lowed the advice given at the prenatal centers 
and, at the time of the investigation (March 
1938 to the end of 1939), were consuming 
fresh fruit, eggs, and milk. The records 
showed no marked deficiency of high quality 
protein for any of the women who answered 
the questionnaire. In some respects, how- 
ever, the dietaries were grossly defective. 
Calcium was low in the diets of about 70 
per cent of the women. Only 2 per cent of 
the women appeared to be ingesting a satis- 
factory amount of iron. It was considered 
that somewhat more than half the women 
were taking less vitamin A than they re- 
quired. Many of the women were not 
securing as high an intake of vitamin B, as 
was desirable. A moderate shortage of vita- 
min C was also apparent in the diet lists of 
about half the group. 

On the basis of this survey of the probable 
deficiencies of the diet a vitamin and mineral 
supplement was devised which provided for 
the following substances each day: 


Saccharated iron carbonate, 1.2 g., 


equivalent to 0.26 g. of ferrous iron. 

Calcium lactate, 2 g. equivalent to 0.26 
g. of calcium. 

Minute quantities of iodine, manganese, 
and copper. 

Adsorbate of vitamin By, 1 g., containing 
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all factors of the B-complex vitamin (B, 
content standardized at 200 I.U. per gram). 
Vitamin C (ascorbic acid), 100 mg. 
Halibut liver oil, 0.36 g. (vitamin A, 
52,000 I.U. per g. and vitamin D, 2500 

I.U. per gram). 

For the purposes of the experiment the 
women enrolled at the prenatal clinics in 
each of the collaborating hospitals were 
divided into two groups by placing them 
alternately on separate lists. The women in 
one group received the supplements while 
those in the other served as controls. The 
women were also classified as to age and 
whether or not they had had children pre- 
viously. Those women who were not in good 
health or whose delivery was expected in less 
than sixteen weeks were excluded from the 
experiment. There were 1530 primiparas 
who received the supplements and 1512 who 
did not. Of the treated women 5.4 per cent 
developed toxemia as shown by albuminuria 
with or without hypertension; the percentage 
in the control group was 7.4. There were 
980 women who had previously borne chil- 
dren and who, in these experiments, received 
dietary supplements; there were 999 who did 
not. The percentage incidence of toxemia 
was 3.6 in the treated group and 5.2 in the 
control group. The differences were shown 
by statistical methods to be significant. It 
would thus appear that supplementation of 
the diet in the manner indicated may protect 
more than one-fourth of the women who or- 
dinarily might be expected to develop tox- 
emia of pregnancy. The significance of these 
results is apparent when it is recalled that, 
next to puerperal sepsis, the toxemias of 
pregnancy contribute importantly to the 
maternal death rate and also are one of the 
most fertile sources of ill health after child- 
birth. Beneficial effects were also obtained 
in the reduction of the incidence of hyper- 
tension with albuminuria, the so-called con- 
dition of ‘‘preeclampsia.” 

The benefits of the improved diets were 
not limited to the mothers. There was a 
reduction, which the committee believed to 
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be statistically significant, in the incidence 
of premature births. There was little effect 
on the birth weight of the baby. The 
committee found no evidence of any effect 
on fever and sepsis after childbirth, nor on the 
character and duration of labor. A small 
study, with 3.4 per cent of the women, of the 
effect of the dietary supplements on the 
teeth of the mothers, gave inconclusive 
results. 

The committee called attention to the fact 
that because of the nature of the experiment 
it was necessary to give the supplements in 
tablet and capsule form. The experiment 
could not be fully controlled. Therefore the 
results are regarded as minimal rather than 
maximal advantages that would be obtained 
by a well balanced maternal diet. 

The concluding comments of the report 
merit thoughtful consideration: 

“This comprehensive and controlled in- 
vestigation furnishes for the first time clear 
evidence on questions which have long been 
in dispute. The demonstration of the in- 
fluence of a well-regulated diet on the health 
of mothers and on the development and well- 
being of their infants is of national impor- 
tance. Further, the message is addressed 
to all sections of the community, for it is not 
solely among the poorer classes that defective 
nutrition is prevalent. At the same time, 
since poverty and malnutrition march hand 
in hand and since the poorer classes are rela- 
tively the most fertile, it follows that the 
ravages of faulty maternal nourishment fall 
with tragic emphasis on the mothers in poor 
homes and their children.” 

The results of this preliminary report of the 
People’s League of Health in Great Britain 
should serve to arouse further interest in the 
effects of a well balanced prenatal diet of 
natural foods, which would approximate the 
nutritional standards set by the Committee 
on Foods and Nutrition of the National Re- 
search Council, upon the course of pregnancy, 
labor, delivery, and the postpartum period as 
well as on the condition of the infant at birth 
and in his early developmental years. The 


1943] 


results obtained with such a diet should be 
compared to the effects on both mother and 
infant of the inadequate diets so often met 
with in this period at all economic levels. 
The answer to such a problem should be one 
of paramount importance to the nation since 
the future strength of a nation is to be found 
in its coming generations. The answers to 
these questions will only result from nutri- 
tion studies over the major portion of preg- 
nancy in which data are also collected on 
the physical and medical condition of the 
mother and her infant so that the results 
may be studied in relation to each other. 
Such a study should be carried out on a suf- 
ficient number of mothers and their infants 
to allow of statistical handling. The prenatal 
dietary data should be collected in detail to 
attempt to answer not only the importance 
of the diet as a whole in relation to these 
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important questions but the relative impor- 
tance, if any exists, of the different nutritional 
factors both to the mother and to the fetus. 
How important are protein and sufficient 
calories in the prenatal diet, as well as a 
liberal intake of minerals and vitamins? 
What of the mother’s preconceptional 
nutritional state? Does this alter the nu- 
tritional requirements for this period? To 
what degree is the fetus parasitic upon the 
mother? How important a part does the 
prenatal diet play in the tooth development 
of the infant? These and many other 
pertinent questions in relation to this im- 
portant developmental period must be 
clearly answered before prenatal nutrition 
can occupy the place of importance which 
the above preliminary report would indicate 
it may rightfully hold in national impor- 
tance. 


RIBOFLAVIN IN CEREAL GRAINS AND BREAD 


The fact that riboflavin losses during the 
baking of bread are relatively insignificant 
is one of the principal observations made by 
Andrews, Boyd, and Terry (Cereal Chem. 
19, 55 (1942)). The authors give an excel- 
lent résumé of researches which led to a 
decision to use the microbiological assay 
method of Snell and Strong, using Lacto- 
bacillus casei. A comprehensive study of 
technics involving sample treatment led them 
to adopt an extraction method by which the 
extracts were prepared by autoclaving the 
samples with water and digesting the result- 
ing suspensions with takadiastase. Data 
are submitted and convincing reasons are 
given for the adoption of the technics 
described. 

A few typical varieties of spring wheats, 
grown in different parts of Minnesota, were 
assayed and there appeared to be wider 
varietal differences than environmental dif- 
ferences in riboflavin content. This was 
contrary to the findings in previous studies 
which led to the conclusion that the thiamine 


content was inclined to fluctuate as a result 
of environmental factors but that differ- 
ences between varieties appeared to be 
insignificant. Rival wheat was low in ribo- 
flavin (1.06 micrograms per gram) while 
Marquis wheat was high (1.32 micrograms 
per gram). Values for hard and soft winter 
wheats compared favorably with those of 
hard spring wheats and the authors call 
attention to a tendency toward a greater 
constancy in riboflavin content than was 
found to be the case for thiamine. Other 
cereals (barley, oats, corn, and rye) were 
similar to wheat in riboflavin content and it is 
interesting to note that 13 varieties of vellow 
corn and 5 varieties of white corn were 
practically identical in the amount of ribo- 
flavin they contained. This is contrary to 
the general impression that yellow corn is 
richer in riboflavin. 

A study of the distribution of riboflavin 
in the various products obtained in wheat 
milling yielded interesting results. About 
two-thirds of the total riboflavin was found 
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in the feeds—red dog flour, bran, and shorts. 
It was impossible to assay wheat germ by the 
microbiological method because takadiastase 
failed to prevent the ‘‘falling off” errors that 
are observed on starchy products when this 
enzyme preparation is not used. Con- 
sequently, assay results on wheat germ were 
considered incorrect and were not included. 
It was found that the distribution curves for 
thiamine and riboflavin in the various frac- 
tions of the wheat berry were comparable 
and paralleled each other closely. 

A study of three series of breads was made 
in order to obtain a better idea of riboflavin 
content of wheat products after processing 
and baking, and to compare the calculated 
riboflavin content of all ingredients before 
baking with the actual content of bread after 
baking. In spite of the many variables, the 
agreement between calculated and found 
values was extremely good. The authors 
consider this to be fortuitous. 

One bread was made from patent flour, 
another from the same flour containing 2 
micrograms per gram of added riboflavin, 
and the third was made from whole wheat 
flour. All breads were prepared using 2 
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per cent of veast, salt, sugar, shortening, and 
veast food. Other breads were made con- 
taining 3, 6, and 9 per cent of nonfat milk 
solids, respectively. 

No measurable losses of riboflavin occurred 
in processing or baking. It was found that 
bread slices could not be dried in the light 
without losses of riboflavin. Such losses 
can be as high as 50 per cent. This was not 
so marked in whole wheat breads. When 
non-fat milk solids were added in increased 
amounts, the calculated and found riboflavin 
content increased proportionately. Patent 
flour breads ranged from 0.53 to 1.74 micro- 
grams of riboflavin per gram of fresh bread, 
and whole wheat breads ranged from 1.16 
to 2.09 micrograms per gram of fresh bread, 
depending upon the proportions of nonfat 
milk solids The yeast contained 31.1 
micrograms per gram and the nonfat milk 
solids contained 20.6 micrograms per gram 
of riboflavin. 

While wheat and other cereals do not con- 
tain large amounts of riboflavin, they do 
make important contributions of this as 
well as other factors to the daily diet. 


THIAMINE IN WHITE BLOOD CELLS 


There is typically a greater concentration 
of the water-soluble vitamins in white blood 
cells and platelets than in other components 
of blood (red cells and plasma). This is 
true, at least, of those water-soluble vitamins 
for which satisfactory methods have been 
developed, namely, ascorbie acid, thiamine, 
niacin, and riboflavin. The higher con- 
centrations in white cells are probably ex- 
plained by the fact that leucocytes more 
closely resemble active metabolizing tissue 
than do erythrocytes and plasma. White 
cells and platelets are usually considered 
together because of the practical difficulty 
in separating them. 

Gorham, Abels, Robbins, and Rhoads 
(J. Clin. Invest. 21, 161 (1942)) have recently 


confirmed the fact that the thiamine content 
of leucocytes is high and have devised technics 
for studying the metabolism of the vitamin 
in these cells. In a complementary study, 
Abels, Gorham, Craver, and Rhoads (./. 
Clin. Invest. 21, 177 (1942)) demonstrated 
that as in the case of ascorbic acid and niacin, 
thiamine is present in higher concentration 
in leucemic than in normal white cells, and 
thiamine is abnormally metabolized by !eu- 
cemic cells. 

Measurements were made with a veast 
fermentation method both of thiamine and 
of pyrimidine compounds known to acceler- 
ate yeast fermentation (PAYF). These 


pyrimidine compounds are important to the 
study because the thiamine molecule is made 


— 
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up of a pyrimidine ring and of 4-methyl 
thiazole. Pyrimidine compounds present 
in white cells may be either precursors of 
thiamine or products of its metabolism. 
The results (described below) indicate that 
the latter are probably predominant. 

The following table records the average 
thiamine and PAYF content of normal and 
leucemic blood cells: 


Leucemic 


| Bc | wac| RBC 


micrograms micrograms 
| per 100 ml. | per 100 mi. 
True Thiamine...... 70.6 | 8.6 | 273.0 | 26.2 
32.5 3.0 


The white cell thiamine content of 4 
patients who showed clinical evidence of 
thiamine deficiency was only 26 per cent of 
the normal value. When excess amounts of 
thiamine were given to normal patients a 
temporary but striking increase occurred in 
the amounts of the vitamin present in both 
leucocytes and erythrocytes. Administra- 
tion of thiamine consistently caused an in- 
crease in the PAYF content of leucocytes, 
and an increased excretion of PAYF. How- 
ever, when two different biologically active 
pyrimidine compounds were injected into 
patients, there was no consistent rise in the 
thiamine concentration of leucocytes, and no 
increase in urinary thiamine excretion. These 
results strongly suggest that the PAYF com- 
pounds in leucocytes are derived from the 
metabolism of thiamine and do not serve as 
its precursors. 

In leucemic leucocytes the thiamine con- 
centation was several times greater than 
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normal, but the PAYF concentration was 
very low. The results with the three prin- 
cipal types of leucemia (myeloid, lymphoid, 
and monocytic) showed no essential differ- 
ences. The patients on whom these observa- 
tions were made had not been consuming 
excessive amounts of thiamine, it was not 
possible to correlate immaturity of the cells 
with the high thiamine content, and it was 
demonstrated that no impairment of urinary 
thiamine excretion existed. But when thi- 
amine was injected intravenously, only 2 
leucemic patients showed an increase in 
the PAYF concentration of white cells, while 
in 4 patients this value actually decreased. 
It would seem, therefore, that leucemie 
leucocytes are not able to metabolize thiamine 
(to form PAYF) in the same manner as do 
normal white blood cells. The exact physico- 
chemical nature of the metabolic abnormality 
was not defined. The ability to phosphory- 
late thiamine is not eliminated because the 
cocarboxylase content of leucemic cells is 
known to be high; the abnormal leucocytes, 
therefore, are apparently able to phosphory- 
late thiamine to form cocarboxylase. 

These investigations are important for 
several reasons: (1) they demonstrate again 
that the concentration of thiamine is ap- 
proximately ten times great@r in white than 
in red blood cells; (2) they show that the 
value decreases markedly in subjects who are 
thiamine deficient; (3) they record the fact 
that the thiamine content of leucemic leuco- 
cytes is several times greater than normal; 
(4) they support the belief that pyrimidine 
substances may be breakdown products of 
thiamine utilization; and (5) they offer 
evidence that leucemic white cells metabolize 
thiamine in a faulty manner. 


ANEMIA IN BRITISH WOMEN AND CHILDREN ON WARTIME DIETS 


For a number of vears Helen M. M. Mackay 
has been distinguished because of her out- 
standing investigations of iron deficiency 
anemia in infants, children, and adults. 


For this reason there is more than passing 
interest in the recent observations which she 
and Dobbs, Wills, and Bingham have re- 
ported, (Lancet II, 32 (1942)) which indicate 
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an increased incidence of anemia as a result 
of wartime diets. Hemoglobin estimations 
were made on the blood of 1074 persons, whose 
ages ranged from 6 months to 18 years and 
upwards. The figures were recorded in 
terms of the Haldane scale, in which 100 
per cent represents 13.8 g. of hemoglobin 
in each 100 ml. of blood. This value in itself 
is low, even for women, as compared with 
other standards more commonly used in the 
United States. 

The average values found were, for the 
group between 6 and 12 months of age, 75.4 
per cent; for children 1 to 2 years of age, 72.8 
per cent; and for children 4 to 5 years of age, 
81.8 percent. All these values in the opinion 
of the authors are pathologic, because they 
can be increased by administration of iron 
and there is some evidence that resistance 
to infection is thereby enhanced. A group 
of adolescent girls aged 14 to 18 years, who 
worked in a factory, had a higher hemoglobin 
level than any other group in the series, the 
average hemoglobin value being 98 per cent. 
For the group of nurses and women medical 
students in a London teaching hospital the 
average hemoglobin level was 96 per cent. 
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Another strictly comparable group of women 
who had been away from London for two 
months or longer, was examined in a base 
hospital in the country, and the average 
hemoglobin level was only 84.1 per cent. 
Results on school children were not provided 
as the investigations were still in progress. 

The authors believe that an iron deficiency 
prevailed in all groups examined and probably 
caused the anemia. Deficient or poorly 
balanced diets, or a relatively high incidence 
of infection in children no doubt accentuated 
the condition. The protein intake appeared 
to be low for the professional women who 
lived in the country. Dietary surveys showed 
the protein intakes to be 64 g. of protein for 
the city nurses and 47 g. for the country 
nurses. The iron intakes were 10.8 and 9.2 
mg. respectively. 

The authors suggest that the apparent 
decrease in hemoglobin of women and chil- 
dren should be combated by educational 
means and by the provision of iron supple- 
ments particularly for babies and children. 
A deficiency of iron can readily be prevented, 
although not always by dietary means. 


INTKSTINAL MICROORGANISMS DESTROY ASCORBIC ACID 


It has been demonstrated that ascorbic acid 
is destroyed in the rumen of cattle because 
of the presence of certain microorganisms. 
Clinical cases of scurvy have in some instance 
failed to respond to ascorbic acid administra- 
tion. Marin in 1936 obtained recovery in a 
clinical case of hemorrhagic scurvy only when 
he made intramuscular injections of the 
vitamin. Hetenyi reported that in cases of 
colitis gravis exhibiting signs of scurvy, daily 
injections of ascorbic acid brought about re- 
covery in several patients. In view of the fact 
that these reports indicate intestinal de- 
struction and that certain strains of bacteria 
destroy ascorbic acid, Young and James 
(J. Bact. 44, 75 (1942)) studied the influence 
of several cultures of normal intestinal bac- 
teria on the stability of ascorbic acid. 


The effect of several strains of Proteus, 
Alcaligenes, and Escherichia on ascorbic acid 
stability were studied under aerobic and 
anaerobic conditions and also in the presence 
of either glucose or lactose. In this study 
adequate controls were used and the various 
strains of bacteria were studied in both pure 
and mixed cultures. The results indicate 
that several direct fecal cultures of human 
beings and isolated cultures of F. coli and 
A. aerogenes decompose ascorbic acid under 
both aerobic and anaerobic conditions. 
Organisms of the Proteus and Alcaligenes 
groups failed to destroy the vitamin and defi- 
nitely inhibited its oxidation by atmospheric 
oxygen. This protective action was not 
operative in the presence of vitamin C- 
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decomposing bacteria. The presence of 
either glucose or lactose in the nutrient media 
definitely spared the ascorbic acid until these 
nutrients were completely utilized. 

Under normal conditions it has been stown 
that the feces of normal human beings contain 
a relatively small portion of ascorbic acid even 
though large amounts are ingested. Wi-der 
et al. have shown that variable amounts 
of ascorbic acid are lost or destroyed in the 
gastrointestinal tract under normal condi- 
tions. Diarrhea and colitis aggravate this 
loss. Destruction of ascorbic acid has been 
reported to take place in the stomach in 
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achlorhydria. While it must be borne in 
mind that intestinal destruction of ascorbic 
acid is not serious in the normal human being, 
a high concentration of ascorbic acid- 
destroying bacteria in the intestine of some 
individuals may be the occasion for pre- 
scorbutic symptoms such as hemorrhage, 
anemia, edema, pains in the joints, lassitude, 
and lowered resistance. Therefore, clinical 
manifestations of these symptoms warrant 
an investigation into the possibility of failure 
to obtain sufficient vitamin C by way of the 
gastrointestinal tract and the use of ascorbic 
acid by way of parenteral administration. 


STABILITY OF VITAMIN B, DURING BAKING 


The national bread enrichment program 
has raised many questions among which has 
been that of environmental factors affecting 
the stability of added thiamine. Two recent 
attempts to shed further light on the question 
of vitamin B, loss in normal baking practice 
have been that of Schultz, Atkin, and Frey 
(Cereal Chem. 19, 532 (1942)) and Melnick, 
Mabardie, Bernstein, and Oser (Am. Baker, 
October (1941)). These two reports are of 
importance in a supplementary way since 
one represents a laboratory approach to the 
problem to ascertain what specific factors 
operate to destroy thiamine, while the other 
investigation gives a survey of thiamine 
losses in actual commercial practice. 

The method of thiamine assay in the first 
report was the recent sulfite modification of 
the fermentation method (Ind. Eng. Chem. 
(Anal. Ed.) 14, 35 (1942)). This method 
requires two assays, one before and one after 
sulfite treatment. The former records’ all 
fermentation-stimulating substances while 
the latter records all residual-stimulating sub- 
stances after thiamine has been inactivated 
by sulfite. The thiamine content is obtained 
by subtracting the sulfite blank from the 
first determination. In the second paper 
both the thiochrome and the colorimetric 
method of Melnick and Field were used. 

Assays were conducted by Schultz and 


associates on doughs and baked breads and 
the baking time varied by ten minute incre- 
ments, from ten minutes (underbaked) to 
forty minutes (overbaked) in a rotary hearth 
oven at 410°F. Studies were made of the 
crust, the innermost crumb, and the inter- 
mediate crumb zone. 

Experimental breads consisted of enriched 
white bread containing added crystailine 
thiamine hydrochloride, enriched white bread 
containing “high vitamin B, yeast,”’ and 
whole wheat bread. All these were 1 pound 
loaves. Pilot plant runs were also made, 
using the sponge dough process. Thiamine 
assays were conducted on doughs and finished 
baked bread. 

It was concluded that the stability of thi- 
amine was not affected by its source. All 
sources of thiamine, during a normal! bake, 
showed a loss of about 20 per cent. Time 
of baking markedly influenced thiamine 
destruction. For example, the losses during 
baking for ten to forty minutes can be sum- 
marized as follows: white bread plus thiamine 
hydrochloride, 3 to 33 per cent; whole wheat 
bread, 2 to 33 per cent, and white bread plus 
high vitamin B, yeast, 6 to 32 per cent. 
White breads made by commercial methods 
showed losses which varied from 21 to 26 
per cent, which is in close agreement with 
the losses in experimental breads baked for 
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thirty minutes. As would be expected, the 
greatest losses occurred in the crust of all 
breads. 

In the study by Melnick and associates 
it was found that commercial nonenriched 
white bread contains on the average 115 1.U. 
(0.35 mg.) of thiamine per pound. In 
practically every case the addition by the 
baker of 135 mg. of thiamine per 100 pounds 
of flour in the mix insured the production of 
a loaf exceeding the minimal suggested stand- 
ard of 333 1.U. (1.0 mg.) per pound. This 
increment in enrichment theoretically fur- 
nishes 300 I.U. (0.9 mg.) per pound of bread. 
The average loss of thiamine in the tests 
conducted on a commercial scale was 16 
percent. No significant differences were ob- 
served in the stability of the vitamin whether 
it was initially present in its natural state 
as present in yeast, (phosphorylated thia- 
mine), or as the synthetic product. This was 


supported by a partition of the thiamine in 
nonenriched bread and in those loaves for- 
tified with phosphorylated and with synthetic 


thiamine. No significant differences were 
observed in cocarboxylase content or in the 
ratio of phosphorylated to free thiamine in 
these breads. This ratio was found to be 
greater in enriched doughs than in their 
respective breads. Apparently during the 
fermentation of the dough much of the free 
thiamine is phosphorylated, an equilibrium 
between these forms being reached. This 
is followed, during the baking of the bread, 
by a breakdown of phosphorylated thiamine 
to free thiamine. 

Toasting of bread led to an additional loss 
of thiamine ranging from 11 to 25 per cent 
depending upon the degree of toasting. Toast 
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as usually prepared contained about 15 per 
cent less thiamine than the original bread. 
It was also found that cakes can be as readily 
enriched with thiamine as bread, the thiamine 
losses being only slightly greater. 

Another study, with similar objectives to 
those reviewed above, is that of Barackman ~ 
(Cereal Chem. 19, 121 (1942)), who studied 
the retention of thiamine in self-rising flour 
biscuits. Bleached self-rising flour of 60 
per cent extraction was used in these studies. 
Water or milk was added and doughs were 
machine mixed. Baking was conducted in 
a rotary hearth oven at 450°F. Water 
biscuits were baked for fifteen minutes and 
milk biscuits for twelve minutes. All ex- 
perimental flours contained the same amounts 
of added thiamine hydrochloride, with the 
exception of the control samples. The 
thiochrome method of assay was used. 

Destruction of thiamine varied from 15 to 
30 per cent. Acidity favored retention of 
thiamine and alkalinity hastened destruction. 
Optimum retention of thiamine may be 
predicted if the pH does not become greater 
than 7.1 to 7.2 during the baking process. 
Two types of phosphates were used to furnish 
acidity and various ratios of soda to phosphate 
were used to control acidity and alkalinity. 
Biscuits made with milk seemed to show 
somewhat greater thiamine retention than 
water biscuits. Thin crusty biscuits showed 
greater thiamine destruction than thick bis- 
cuits. The author concludes that, for prac- 
tical purposes, it is feasible to assume that 
80 to 85 per cent of added thiamine may be 
used in calculating the content of self-rising 
biscuits. 


CIRRHOSIS OF THE LIVER AND NUTRITION 


Attempts to unravel the riddle of hepatic 
cirrhosis in man have unquestionably become 
centered about the importance of nutrition 
in preserving normal hepatic function. The 
belief that portal (Laennec’s) cirrhosis is 


caused by the toxic effect of alcohol or of 
toxic substances present in alcoholic liquors 
is giving way to the conviction that dietary 
deficiencies often associated with chronic 
alcoholism are, more probably, the factors 
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etiologically responsible. This change in 
attitude recalls that which occurred when 
alcoholic polyneuritis and alcoholic pellagra 
were shown to be deficiency states identical 
with beriberi and endemic pellagra. The 
new concept derives support from two dif- 
ferent sources: (1) animal experiments in 
which cirrhosis has been produced by de- 
ficient diets, and (2) therapeutic studies 
which suggest that high protein diets and 
administration of the vitamin B-complex, 
and in particular choline, favorably influence 
the course of some patients with hepatic 
cirrhosis. 

The evidence from experiments on labora- 
tory animals indicates that liver damage and 
cirrhosis may result from deficiencies of the 
vitamin B-complex, or of protein. For 
instance, cirrhosis has been produced in 
rabbits on diets which lacked yeast. Rats 
fed rations deficient in the vitamin B-com- 
plex develop fatty degeneration and necrosis 
of the liver; they can be protected from this 
degenerative change if the B-vitamins are 
Dogs fed diets deficient in the B- 


supplied. 
complex show evidence of hepatic damage 
which can be corrected if the deficiency is 


eliminated. Fatty infiltration of the liver 
has been observed in animals made deficient 
in riboflavin, pyridoxine, or choline. 
However, most recent investigative inter- 
est has centered about the importance of 
protein and some of the amino acids in 
hepatic physiology. The general plan of 
these studies has been to feed rats synthetic 
diets low in protein, deficient at least in some 
members of the vitamin B-complex, and 
containing varied amounts of carbohydrate 
and fat. A large percentage of the animals 
subjected to this regime developed fatty 
infiltration of the liver, necrosis of hepatic 
cells which usually begins in the central or 
midzonal areas of the liver lobule, and peri- 
portal cirrhosis. Hemorrhage frequently 
accompanies the necrosis. These changes 
have been prevented in whole or in part by 
feeding (a) choline, (b) brewers’ yeast, and 
(c) a combination of crystalline thiamine, 
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riboflavin, pyridoxine, pantothenic acid, and 
choline. Many investigators have con- 
tributed to the accumulation of these data, 
but complete citation of individual contri- 
butions is beyond the scope of this review. 
Only those studies which have appeared dur- 
ing the current year will receive more de- 
tailed consideration. 

Gyorgy and Goldblatt (J. Exp. Med. 
76, 355 (1942)) became convinced that those 
factors which led to the production of fatty 
infiltration of the liver in rats caused a con- 
siderable amount of experimental hepatic 
damage. They also believed that protein 
(casein) exerted a lipotropic effect, and con- 
sequently diminished the degree of fatty 
infiltration. To test these ideas, they 
lowered the percentage of casein in their 
experimental diets and increased the amount 
of fat, whereupon damage to the liver was 
observed with greater regularity. On the 
higher protein diets the damage was found in 
only 16 per cent. of the animals, and in those 
rats which survived for longer periods (up 
to one hundred and fifty days), cirrhosis was 
common. By increasing the amounts of 
casein the animals were protected against 
the greater fat content of the diet. Gyérgy 
and Goldblatt are inclined to believe that 
this lipotropic action of casein is related to 
its content of methionine. Furthermore, 
they noted that supplements of |-cystine had 
an aggravating effect on the production of 
cirrhosis. Choline, on the other hand, re- 
duced the incidence of cirrhosis, but half the 
animals which received it still developed 
necrosis of cells in the central and midzonal 
areas of the liver lobule. The combined 
administration of ]-cystine and choline, or of 
dl-methionine alone, proved highly effective 
in preventing injury to the liver. The 
deleterious effect of |-cystine when given by 
itself could be counteracted by increasing the 
percentage of casein (methionine?) in the 
diet. Methionine presumably is at least as 
effective as the combination of choline and 
l-cystine because it is both a choline precur- 
sor and a sulfur-containing amino acid. 


|| 
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Daft, Sebrell, and Lillie (Proc. Soc. Exp. 
Biol. Med. 50, 1 (1942)) used diets that con- 
tained corn starch instead of sucrose (used 
by most other workers) and less protein and 
fat. It is of interest that they obtained cir- 
rhotic changes in their animals on a diet which 
contained only 5 per cent fat. In a study of 
the effect of choline and cystine on liver 
damage, they observed that (1) cystine alone 
aggravates the development of cirrhosis, 
(2) the sulfur-containing amino acids, cystine 
and methionine, tend to prevent hepatic 
hemorrhage and necrosis, and (2) choline 
and methionine have a preventive action on 
the development of this type of experimental 
hepatic cirrhosis. Daft and his co-workers 
suggest, therefore, that the cirrhosis as op- 
posed to hemorrhage and necrosis are sepa- 
rate and distinct entities. It should be men- 


tioned that Lillie, Ashburn, Sebrell, Daft, 
and Lowry (Pub. Health Reports 57, 502 
(1942)) believe that the experimental cir- 
rhosis they obtain in rats is not identifiable 
with any of the usual varieties of hepatic cir- 


rhosis in man. 

Webster (J. Clin. Invest. 21, 385 (1942)) 
obtained similar results. He fed rats a diet 
which was low in protein (casein 8 per cent) 
and high in fat (hydrogenated cottonseed oil 
38 per cent). Approximately 0.25 g. of 
dried brewers’ yeast was also fed daily. The 
livers of animals fed this ration were large 
and had a roughened, hobnail-like surface. 
Rats with the largest livers also had large 
spleens. Microscopically the livers showed 
multilobular increases in periportal connec- 
tive tissue, fat infiltration, and occasional 
collections of lymphocyte-like cells in the 
periportal tissues. Bile duets were promi- 
nent and occasionally focal areas of necrosis 
and hemorrhage were seen. When cystine 
was added to the basal diet, the cirrhotic 
process was aggravated and the periportal 
tissue became more extensive. Addition of 
2 per cent cholesterol caused the most severe 
degrees of cirrhosis and the greatest fat infil- 
tration, but necrosis was absent. When the 
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casein content of the ration was increased to 
25 per cent at the expense of the carbohy- 
drate fraction, liver injury was prevented. A 
similar but less protective effect was 
achieved if the fat content of the basal diet 
was reduced to 10 per cent. Betaine, a 
choline analogue, diminished the severity of 
the hepatic lesions, but not so completely as 
did increased protein. When betaine was 
given together with cystine, it prevented the 
cirrhotic aggravating effect of the latter sub- 
stance. Yeast prevented changes in the 
liver, but its effect might have been due to 
the extra protein and choline it contributed. 

Webster, in the discussion of his results, 
pointed out that since all protoplasm is sub- 
ject to the equilibrium between protein 
synthesis and proteolysis, and since one of 
the highest rates of proteolysis has been 
found for liver, any decrease in protein syn- 
thesis (as from a low protein diet) would lead 
to autolysis of the liver with necrosis and 
atrophy of hepatic cells. He arbitrarily 
considered the cirrhosis as secondary to the 
parenchymal damage. The effect of cystine 
he attributed to the fact that, in in vitro ex- 
periments, cystine activates proteolysis of 
liver tissue. This interpretation, which 
considers the experimentally produced cir- 
rhosis as secondary to necrosis of hepatic 
cells, is at variance with the conclusions of 
Daft and his associates. 

Earle and Victor (J. Exp. Med. 75, 179 
(1942)) made a detailed sudy of the effect of 
alterations in diet on the hepatic damage 
produced by excess cystine. These workers 
had previously described the rapid produc- 
tion of portal necrosis and hemorrhage in the 
livers of rats fed large amounts of I-cystine, 
and the development, of cirrhosis of the liver 
which followed when the periods of feeding 
were prolonged. Their more recent results 
indicate that high protein diets do not pro- 
tect animals against the cirrhotic producing 
effect of cystine. Strangely, cirrhosis was 
delayed by a diet high in lard (20 per cent) 
and cod liver oil (5 per cent), but not by a 
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diet high in butter (25 per cent). Fatty in- 
filtration was found consistently only with 
low protein, high fat diets, and no correlation 
could be made between fatty infiltration and 
the degree of incidence of cirrhosis. _Hemor- 
rhage was least severe with low fat diets, and 
necrosis was greater with synthetic than 
with natural diets. Earle and his associates 
were able to demonstrate, furthermore, that 
the large amounts of sulfate sulfur, formed 
from the metabolism of cystine, were not 
responsible for the hepatic damage since 
methionine, which also releases large 
amounts of sulfate sulfur when it is metabo- 
lized, does not lead to necrosis or cirrhosis; 
cysteic acid, however, from which little sul- 
fate sulfur is formed, has a cystine-like effect 
(J. Exp. Med. 76, 191 (1942)). Earle and 
Victor were not able to discover what it is 
in the chemical structure of cystine that 
accounts for its hepatotoxic action. 

While there are certain discrepancies in 
the four groups of experiments to which ref- 
erence has been made,-there are also these 
important points of agreement: 

1. Rats fed a diet low in protein but high 
in fat develop hepatic change characterized 
by (a) enlargement of the liver with a rough- 
ened, hobnail-like surface, (b) central or 
midzonal areas of necrosis and hemorrhage 
in the liver lobule, and (c) periportal in- 
crease in fibrous tissue. At times there is 
lymphocytic infiltration in the periportal 
areas and prominence of bile ducts. In 
some of these experiments the changes were 
similar to those seen in the livers of patients 
with portal cirrhosis. 

2. The experimentally produced hepatic 
damage can be prevented either by increas- 
ing the protein content of the diets or by 
adding yeast. 

3. Cystine aggravates the development of 
the cirrhotic process. 

4. Choline and methionine (a choline pre- 
cursor) provide at least partial protection 
against the development of cirrhosis. 

While it has been established that a type 
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of cirrhosis similar to portal cirrhosis can be 
produced experimentally in animals with 
diets deficient in protein and certain factors 
in the vitamin B-complex, this does not 
prove that the disease in human beings can 
be explained on a nutritional basis. How- 
ever, clinicians were quick to recognize that 
if portal cirrhosis in man had a similar 
etiology, the disease might best be treated 
by giving patients diets rich both in protein 
and in the vitamin B-complex. Over a year 
ago Patek and Post (J. Clin. Invest. 20, 481 
(1941)) published a report describing the 
beneficial effects of this type of therapeutic 
regime, and recently three more encouraging 
accounts have been given. 

Broun and Muether (J. Am. Med. Assn. 
118, 1403 (1942)) treated patients with por- 
tal cirrhosis by giving them high protein, 
low fat (and low cholesterol) diets supple- 
mented with vitamins A and D, and with 
choline chloride (1 g. daily). Not all pa- 
tients showed dramatic relief of symptoms 
but in most of them ascites disappeared and 
the liver decreased in size. This clinical 
improvement was accompanied by labora- 
tory evidences of better hepatic function. 
Thus there was an increase in plasma pro- 
teins with return of the albumin-globulin 
ratio to a more nearly normal level, an im- 
provement of the anemia, an increase in 
bromsulfalein elimination, a greater hip- 
puric acid synthesis, a decrease in blood cho- 
lesterol, and a fall in serum bilirubin. One 
patient who had had 89 paracenteses in 
eighteen months lost his ascites after four- 
teen months of treatment and had not had a 
recurrence at the time of publication ten 
months later. 

Fleming and Snell (Am. J. Digest. Dis. 9, 
115 (1942)) treated 50 patients with portal 
cirrhosis by giving them a high protein, high 
carbohydrate, low fat diet supplemented 
with vitamins A and D, and the B-complex. 
Injections of a crude extract of liver were 
made several times each week. Within a 
year, 30 of the patients had died. Neverthe- 
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less, of the 20 still living, 11 were enjoying 
good health, their ascites had disappeared, 
and they seemed to be making a good clinical 
recovery. Five patients were greatly im- 
proved, and only 4 showed no improvement. 
The authors point out that the average sur- 
vival time of the 30 patients who died was 
no greater than the survival period had been 
with older forms of therapy. Most impor- 
tant was that 22 per cent of all the patients 
made an apparent clinical recovery and an 
additional 10 per cent were unquestionably 
improved, whereas formerly only 8 per cent 
of patients with cirrhosis ever became ‘‘com- 
pensated.”” The authors suggest that im- 
provement is possible only when hepatic 
damage is not too far advanced. 

A somewhat different type of therapeutic 
approach was made by Fagin and Zinn (/. 
Lab. Clin. Med. 27, 1400 (1942)). Five 


patients were maintained during control 
periods of two to five months on a diet which 
contained: protein 125 g., carbohydrate 250 
g., and fat 60 g. No vitamin supplements 


. were used. The protein content of the diet 
was then reduced to 80 g. and the patients 
were given daily intravenous injections for 
four weeks of 300 ml. of a 15 per cent solu- 
tion of amino acids. One patient reported 
a great sense of subjective improvement, 3 
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felt moderately better, one noted no change. 
The liver decreased markedly in size in all 
instances and the spleen became smaller. 
The 4 patients who had had _ peripheral 
edema showed complete resorption of edem- 
atous fluid within two weeks, but there was 
no demonstrable effect on the rate at which 
ascitic fluid was formed. Hippuric acid syn- 
thesis increased in all patients; one showed 
more prompt bromsulfalein excretion. It is 
certainly conceivable, as Fagin and Zinn 
suggest, that the apparent improvement 
might be related to the lipotropic effect of 
the amino acids given, particularly to the 
effect of methionine. 

Enthusiasm for any of these suggested 
therapeutic approaches must be tempered 
by the realization that the above clinical 
studies, like the animal experiments, do not 
prove that portal cirrhosis in man is caused 
by a nutritional defect. Neither do they 
unequivocally demonstrate that the disease 
may be favorably influenced by dietary 
management. But both possibilities have 
strong supporting evidence and clinical in- 
vestigators have been presented with a 
rationale for the treatment of patients with 
portal cirrhosis which offers a greater degree 
of hope than had been present. before. 


VITAMIN C AND THE WAR 


One of the acute nutritional problems in 
wartorn European countries is that of main- 
taining the national supply of vitamin C. 
Because of the instability of this vitamin 
and the fact that perishable products, such 
as citrus fruits, normally supply the bulk of 
the needs, many countries are subsisting on 
dangerously low levels. To conserve the 
available supply, England is disseminating 
formulas for preparation of edible dishes 
from rich sources such as black raspberries 
or rose hips; she is invéstigating losses of the 


vitamin during the preparation and cooking 
of vegetables, and of course, is increasing the 
production and importation of the synthetic 
product. 

Pyke (Nature 149, 499 (1942)) has shown 
that large and rapid losses of ascorbic acid 
may occur in some methods of home prepara- 
tion of a vegetable. Thus when cabbage was 
grated or even shredded with a household 
shredder, the bruising and maceration of the 
cells was sufficient to cause a 34 per cent loss 
of the vitamin in five minutes, although 
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further loss was small. Shredding or dicing 
with a sharp knife did not materially reduce 
the vitamin C. In the case of grating the 
rutabaga, the initial loss was only 13 per 
cent but there was a 75 per cent loss over the 
next three hours. These results have been 
confirmed by Lampitt, Baker, and Perkin- 
son (Nature 149, 697 (1942)) who extended 
their study to the stability of vitamin C in 
the orange. It was found that the orange 
peel contained 1.52 mg. of ascorbic acid per 
gram as compared to 0.51 and 0.81 mg. per 
gram of juice and whole orange respectively 
(average results). The vitamin C in the 
pulp, so often discarded, was approximately 
the same as the juice. Rotary squeezing 
of the orange resulted in a juice less potent 
than that obtained by extracting thin slices 
of the orange with a sugar syrup. Allowing 
the minced peel to stand in contact with air 
caused a marked loss in the vitamin. It is 


therefore a good general principle for pres- 
ervation of vitamin C in vegetables or fruits 
to expose as few of the cells as possible during 


preparation. This principle of course takes 
on added significance in times such as the 
present, when citrus fruits and other rich 
sources of ascorbic acid are either consider- 
ably more expensive than usual, or unob- 
tainable. 

There is little doubt that an adequate sup- 
ply of vitamin C is particularly needed dur- 
ing the war. The number of experiments 
demonstrating the relation of vitamin C to 
resistance to infection and to wound healing 
attest to this fact. In this connection a 
significant series of tests has been made by 
Ungar (Nature 149, 637 (1942)) on the effect 
of immediate injections of ascorbic acid into 
traumatized guinea pigs and rats. This 
author established the amount of trauma 
necessary to cause death. He employed 
a falling weight and expressed the energy 
input necessary to cause death in terms 
of its mass and the distance the object 
dropped. Death did not occur in the guinea 
pig unless the energy of the blow exceeded 
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2.75 kg. meters. Injection of ascorbic acid 
immediately after the minimum injury, 
which would have caused 100 per cent mor- 
tality in untreated animals, allowed survival. 
Withholding the vitamin C injection for an 
hour decreased the survival 50 per cent. 
“As in the case of guinea pigs, it was found 
that rats which were traumatized at a level 
of energy-input at which control experi- 
ments showed that death would normally 
ensue, survived if given ascorbic acid, 
shortly after the trauma, in a concentration 
of 100 mg. per kg. of body weight.”’ 

These findings should be of interest in con- 
nection with the treatment of traumatic 
wounds in the armed services, although no 
data are yet available in this field. The 
presence of ample amounts of ascorbic acid 
immediately available for repair would seem 
to be both logical and sound in view of the 
function of ascorbic acid in the formation of 
intercellular “‘binding’’ materials. Particu- 
larly would this apply to combat troops 
whose requirement for vitamin C may be 
considerably increased and whose diet may 
have been deficient. 

Another recent report may seem from its 
conclusions to be in conflict with the findings 
of Ungar. Zilva (Biochem. J. 35, 1240 
(1941)) maintains that less than saturation 
amounts of ascorbic acid are needed by 
guinea pigs to perform satisfactorily all nor- 
mal functions. In this study growth was 
used as a criterion to determine the effect of 
intermittent doses of ascorbic acid. Al- 
though it is known that 1 mg. of ascorbic 
acid daily is sufficient to maintain fair 
growth and well-being in the guinea pig, 
Zilva used daily doses of 2to 5mg. It is not 
surprising to note few differences when such 
a limited range of intake is used. The 
author interprets his data in terms of the 
human being and concludes that the average 
English diet meets human needs and that 
there is no justification for excessive amounts 
of ascorbic acid in the diet. 

There are several points to be considered 
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in comparing such reports. In the first place 
it is probably unjustifiable to extend such 
general conclusions gained from guinea pigs 
toman. Furthermore one cannot use mark- 
edly different criteria upon which to base 
requirements for a given factor. It is not 
surprising that the amount of ascorbic acid 
necessary for a function such as growth 
should differ from that needed during a 
crisis such as trauma resulting from crushing 
injuries. In the case of certain febrile dis- 
eases, ascorbic acid may be required in 
abnormally high amounts. The nature of 
the ascorbic acid therapy in Ungar’s experi- 
ments, the large amounts given, and the 
necessity of immediate administration, may 
suggest a pharmacologic action rather than 
a “nutritional” one. Zilva’s purely nutri- 
tional study does not preclude nor should it 
deny in any way findings such as those re- 
ported by Ungar. 

Unfortunately it is the possible “‘pharma- 
cologic’”’ action or crisis needs of ascorbic 
acid that lead some investigators to advise 
enormous intakes of this vitamin for prophy- 
lactic uses in man. In a recent article on 
vitamin C and the war, Holmes (Science 96, 
384 (1942)) suggests many situations, more 
or less peculiar to war conditions, in which 
the vitamin C requirement may be increased. 
The value of vitamin C administration in a 
wide variety of conditions is expounded. 
Moderate support for such therapy is offered 
in some instances, but in most the experi- 
mental support is weak and scanty. 

Thus Holmes contends that vitamin C 
“may combat” heat shock since one indus- 
trial organization eliminated heat prostra- 
tion among its workers and noted “‘improve- 
ment in general vigor’? when each worker 
received daily administration of vitamins 
B and C and sodium chloride. The benefi- 
cial effect cannot be attributed to vitamin C 
any more than to thiamine. Furthermore, 
previous knowledge suggests that sodium 
chloride is the important factor preventing 
heat prostration. 
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Experiments are cited in which 22 out of 
25 patients with hay fever were greatly 
benefited by daily doses of 200 to 500 mg. of 
ascorbic acid. This led the author to sug- 
gest that soldiers or other individuals who 
are not immune to hay fever might profit by 
adequate intakes of vitamin C. Ascorbic 
acid therapy is suggested for lead and zine 
poisoning, for alleviating uncomfortable re- 
sults accompanying the treatment of syphilis 
and even for insomnia. Supplementary 
doses of ascorbic acid are recommended for 
workers exposed to toxic vapors of benzene, 
toluene, or TNT. An experiment is cited in 
which a rubber company cooperated with 
the author by giving daily doses of 100 mg. 
of ascorbic acid to 100 workers exposed to a 
“safe” concentration of benzene and toluene 
vapors. Thirty-seven workers said they 
were “‘less tired,” 10 stated that they ‘“‘felt 
in better health,” and 31 reported “no gain.” 
There is no mention of the other 22 sub- 
jects. Clinical investigations are cited in 
which 100 mg. doses of ascorbic acid were 
followed or accompanied by the administra- 
tion of sodium bicarbonate “to reduce any 
irritation caused by the ascorbic acid,” vet 
vitamin C has long been known to be un- 
stable in alkaline solution and the stability 
of the ingested ascorbic acid under these 
conditions may be questioned. 

Clinical investigators have long recog- 
nized that statements of subjective im- 
provement experienced by patients after 
therapy are extremely difficult to evaluate 
and not a satisfactory criterion of thera- 
peutic effectiveness. Vitamin C therapy 
during the healing of wounds and fractures, 
in hyperpyrexia and infectious diseases, 
and following trauma, finds some justifica- 
tion in the literature, but suggestions based 
on grossly inadequate studies, without 
proper controls, are apt to be confusing and 
misleading and do not enhance the science 
of nutrition. 


1943} 


NUTRITION 


REVIEWS 95 


NOTES 


Research Workers Help to Increase British 
Food Production 


The food correspondent of the London 
Times has outlined (Science 96, 360 (1942)) 
the methods by which the Ministers of 
Food and Agriculture are using existing re- 
search agencies to increase food production. 
Last year, in an effort to save 1,000,000 tons 
of shipping, British authorities decided to 
find ways and means of making every acre 
produce 5 per cent more food than had 
been produced previously. Agricultural au- 
thorities are convinced that the goal has been 
reached. This has been accomplished by 
(a) plowing up grasslands, (b) adjusting live- 
stock breeding and feeding programs, (c) 
improving farm management, and (d) ap- 
plying scientific methods generally. 

The farmer is now able to take his prob- 
lems to any one of 13 advisory centers, and 
each county has an agricultural organizer 
and staff, comparable to the American 
county agricultural extension organizations. 
Each advisory center is in constant contact 
with agricultural and biological research 
institutes which pass on scientific phases of 
each problem. 

Last year scientific laboratories made 
chemical analyses on 115,000 samples of 
soil. As a result, thousands of acres of un- 
productive soil have been made more pro- 
ductive by proper and timely application of 
fertilizer. In addition to increased produc- 
tion of feeds for livestock, a rationing 
system has been devised which assures 
plenty of feed for backyard pigs and chick- 
ens, as well as for livestock on the larger 
farms. 


Saccharin 


The use of saccharin as a substitute for 
sugar has assumed some importance again 
because of restrictions on the use of sugar. 
The commercial product is from three 
hundred to five hundred times sweeter than 
sucrose. The public wants to know if there 
is any possible harm from this substance 
when small amounts are ingested regularly. 


Managers of restaurants and directors of 
railroad dining car services have inquired 
whether they should make saccharin avail- 
able on the dining tables for all who care to 
use it. Years ago when the famous Remson 
Board studied the question it was decided 
that there was little likelihood of harm from 
the use of saccharin. This substance is 
excreted unchanged. It has no food value. 
Small doses appear to produce no ill effects, 
but larger doses such as 1.5 g. daily may 
cause digestive disturbances. “It is hardly 
likely,” writes the Council on Foods and 
Nutrition of the American Medical As- 
sociation (J. Am. Med. Assn. 119, 344 
(1942)) “that this much saccharin ever 
would be consumed in one dose, because on 
the basis of sweetness it would be equivalent 
to one and one-half pounds of sugar.”’ The 
Council also reiterated its view that the 
indiscriminate use of saccharin is inadvisable 
and the presence of this substance in a food 
product should be clearly indicated on the 
label. Shortly after the passage of the Food 
and Drug Act of 1906 it was held that the 
presence of saccharin in foods shipped in 
interstate commerce would be regarded as 
an adulteration which could not be cor- 
rected by any form of labeling. Under the 
present Food, Drug, and Cosmetic Act 
small amounts of saccharin may be included 
in articles intended for special dietary pur- 
poses such as foods designed especially for 
use in low carbohydrate diets. These 
products then must bear the statement 
“Contains saccharin (or saccharin salt 
as the case may be), a non-nutritive, arti- 
ficial sweetener which should be used only 
by persons who must restrict their intake of 
ordinary sweets.’’ The blank space in the 
foregoing statement must be filled in with 
the actual per cent by weight of saccharin 
contained in the food. 

The Bureau of Home Economics has 
pointed out that saccharin cannot be used 
in home canning because the product be- 
comes bitter when heated. 
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Pepys Learns About Orange Juice 


“March 9th, 1669. With my wife and 
Bab. and Betty Pepys and W. Hewer, whom 
I carried all this day with me, to my cozen 
Stradwick’s, where I have not been ever 
since my brother Tom died, there being some 
difference between my father and them, 
upon the account of my cozen Scott; and 
I was glad of this opportunity of seeing them, 
they being good and substantial people, and 
kind, and here, which I never did before, I 
drank a glass, of a pint, I believe, at one 
draught, of the juice of oranges, of whose 
peel they make comfits; and here they drink 
the juice as wine with sugar, and it is a very 
fine drink; but, it being new, I was doubtful 
whether it might not do me hurt. They 
are very good people. Sohome, and then 
after signing my letters, my eyes being bad, 
to supper and to bed.” [Samuel Pepy’s 
Diary.] 


Feeding Postwar Europe 


Due to the widespread rationing of food 
in all European countries except Portugal 
and Turkey, Dr. Geoffrey Bourne (Nature 
149, 182 (1942)) considers that nearly the 
entire population will have the following 
deficiencies: absolute lack of food—insuffi- 
cient food to supply the caloric requirements 
of the populations; protein (especially first- 
class protein); vitamin D; vitamin A; vita- 
min C; riboflavin; and calcium. Dr. Bourne 
points out that two foodstuffs will go a long 
way toward meeting the situation, namely 
wheat and dried milk, or dried skimmed 
milk and dehydrated butter. Other foods 
of secondary importance were listed as 
whale oil (vitamins A and D), soybeans 
(protein), dried meat and fish, vitamin A and 
D concentrates, synthetic vitamin C, and 
citrus fruit concentrates. This article is of 
news interest because of its emphasis upon 
dietary requirements of peoples at war and 
particularly in view of a possible disregard of 
draft authorities for the agricultural needs 
in manpower. 
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Nutrition Charts 


The eleventh edition of Nutrition Charts 
(44 pages) has been issued by the H. J. 
Heinz Company, Pittsburgh, Pa. It is 
available for free distribution to professional 
people in the field of nutrition. 


Committees and Committees 


The National Research Council has ap- 
pointed two additional committees con- 
cerned with important nutritional problems. 
The first, of which Dr. R. M. Wilder of the 
Mayo Clinic is Chairman, is to give special 
attention to the Nutritional Aspects of 
Aging. Other members of the Committee 
are Ray D. Williams, C. A. Elvehjem, A. B. 
Hastings, Wm. DeR. MacNider, C. F. Read, 
and Lydia J. Roberts. 

The second is a committee on the Pa- 
thology and Diagnosis of Nutritional De- 
ficiency Diseases, consisting of H. D. Kruse, 
Chairman, J. 8. McLester, N. Jollife, O. A. 
Bessey, F. F. Tisdall, and R. M. Wilder. 
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